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Preface 


Biological  Effects  of  Nonionizing  Electromagnetic  Radiation  is 
a  publication  researched  and  prepared  by  Information  Ventures, 
Inc.  under  contract  to  the  Office  of  Naval  Research. 

This  digest  serves  as  a  vehicle  through  which  current  documen¬ 
tation  of  research  highlights  on  the  biological  effects  and 
health  Implications  of  nonionizing  electromagnetic  radiation 
(microwave  and  other  radio  frequency  radiation)  Is  compiled, 
condensed,  and  disseminated  on  a  regular  basis.  The  effects  of 
electric  and  magnetic  fields  (static  and  alternating)  and  re¬ 
search  on  medical  applications  of  these  nonionizing  electromag¬ 
netic  radiations  are  also  Included. 

Biological  Effects  of  Nonionizing  Electromagnetic  Radiation  Is 
Intended  to  be  a  highly  useful  current  awareness  tool  for  sci¬ 
entists  engaged  In  research  or  related  activities.  The  great 
number  and  diversity  of  relevant  publications  make  Imperative 
the  availability  of  the  service  to  persons  whose  work  requires 
that  they  keep  abreast  of  current  developments  In  the  field. 

Biological  Effects  of  Nonionizing  Electromagnetic  Radiation  Is 
published  quarterly.  The  issues  of  Volume  VII  and  future  vol¬ 
umes  will  include  materials  received  during  the  preceding  three 
months.  Each  Issue  contains  abstracts  of  current  English  and 
foreign-language  research  literature,  current  research  summar¬ 
ies,  news  Items  and  announcements,  and  Information  on  relevant 
meetings  and  conferences.  Subject  and  author  indices  are  pro¬ 
vided  for  all  literature  abstracts  to  facilitate  specific 
search  and  reference  use.  Journals,  books  and  conference  pro¬ 
ceedings  are  used  as  sources  for  this  publication.  Materials 
for  which  full  text  Is  not  available  will  be  Included  as  summary 
abstracts.  Announcements  and  other  materials  submitted  for 
publication  should  be  addressed  to:  Dr.  Bruce  H.  Klelnsteln, 
Information  Ventures,  Inc.,  1500  Locust  Street,  Philadelphia, 
PA  19102. 

The  digest  was  first  published  in  1974  under  the  title  "Biolog¬ 
ical  Effects  of  Electromagnetic  Radiation.”  Since  1976  it  has 
been  published  under  the  present  title.  Previous  Issues  can  be 
obtained  from  the  National  Technical  Information  Service. 


Abbreviations  and  Acronyms 


A,  amp  -  ampere 
C  “  centigrade 
cm  -  centimeter (s ) 
cps  -  cycles  per  second 
dB  -  decibel(s) 

EPA  -  Environmental  Protection  Agency 
eV  -  electron  volt 
F  -  fahrenhelt 

FAA  -  Federal  Aviation  Administration 
FDA  -  Food  and  Drug  Administration 
g  -  gram(s) 

G  -  gauss 
GHz  -  gigahertz 

HHS  -  Department  of  Health  and  Human 
Services 
hr  -  hour(s) 

Hz  -  hertz 

ip  -  intraperitoneal 

ISM  -  industrial,  scientific,  medical 

lU  -  international  unlt(s) 

iv  -  intravenous 

J  -  joule(s) 

k  -  kilo- 

1  -  liter(s) 

m  -  meter(s) 

m  -  milll- 

M  -  mega- 

u  -  mlcro- 


min  -  minute(s) 
mo  -  month(s) 
n  -  nano- 

NIH  -  National  Institutes  of  Health 
NIOSH  -  National  Institute  for  Occu¬ 
pational  Safety  and  Health 
NTIA  -  National  Telecommunications 

and  Information  Administration 
NTIS  -  National  Technical  Information 
Service 
Oe  -  oersted(s) 

OSHA  -  Occupational  Safety  and  Health 
Administration 

rad  -  radiation  absorbed  dose(s) 

R  -  roentgen(s) 

rpm  -  revolutions  per  minute 

sec  -  second(s) 

sc  -  subcutaneous 

USAF/SAM  -  U.  S.  Air  Force  School  of 
Aerospace  Medicine 
V  -  volts 

VA  -  Veterans  Adminstration 
W  -  watt(s) 

WHO  -  World  Health  Organization 
wk  -  week(s) 
wt  -  weight 
X  -  times 
yr  -  year(s) 


NEWS  ITEMS 


EPA  RF/MW  BIOFFFKCTS  REPORT 


The  FPA's  draft  report  on  the  biological  effects  of 
rad  I ot requency /mi c rowave  radiation  will  undergo  re¬ 
vision  with  respect  to  its  assessment  of  thermal 
risk.  The  Science  Advisory  Board  Sobcommittee  met 
on  September  22-23  ,  1*^83,  at  EPA  Headquarters  in 
Washington,  DC  to  discuss  the  draft  report.  Revi¬ 
sions  are  expected  to  be  completed  by  December  83. 
Copies  of  the  draft  report  may  be  obtained  from 
David  Janes,  Office  of  Radiation  Programs,  EPA 
Headquarters,  401  M  Street,  SW,  Washington,  DC; 
(703)557-8217.  Minutes  for  this  meeting  can  be  ob¬ 
tained  by  contacting  Dr.  Terry  F.  Yosle,  Director, 
Science  Advisory  Board  (202)382-4126  or  Dr.  Douglas 
Seba,  Executive  Secretary,  Science  Advisory  Board 
(202)382-2552.  A  transcript  of  the  entire  proceed¬ 
ings  Is  available  for  $0.40  per  page  from  the  Exec¬ 
utive  Court  Reporters,  8525  Colesvllle  Road,  Silver 
Spring,  MD  20910;  (301)565-0054.  The  transcript  Is 
approximately  300  pages. 


CRITICAL  APPRAISAI.  OF  THE  BIOLOOICAL  EFFECTS 
DUE  TO  EXPOSURE  TO  ELECTRIC  AND  MAGNETIC  FIELDS 
AT  LOW  FREQUENCIES 


Contract  68-02-3845.  The  Environmental  protection 
Agency,  Research  Triangle  Park,  NC  has  contracted 
with  the  National  Council  on  Radiation  and  Measure¬ 
ments,  7910  Woodmont  Avenue,  Suite  1016,  Bethesda, 
MD  208(4  for  Che  above  study. 

Commerce  Business  Dally,  October  18,  1983 


COMPUTER  MODEIXINC  OF  60  H7.  ELECTRIC  FIELD 

COUPI.ING  TO  BIOLOGICAL  TISSUE 


Sol  DE-RPOI-84CE76236.  The  U.S.  Dept,  of  Energy  Is 
seeking  proposals  from  qualified  organizations  for 
the  above  study.  Proposals  are  due  by  11/16/83. 

Commerce  Business  Dally,  October  14,  1983 


THEORETICAL  AND  NUMERICAL  STUDIES 
OF  AN  INTENSE  MICROWAVE  SOURCE 


The  Naval  Research  Laboratory,  Washington,  DC,  is 
negotiating  with  Science  Applications,  Inc.  McLean, 
VA  22102  for  the  above  study. 

Commerce  Business  Dally,  July  29,  1983 


HYPERTHERMIA  QUALITY  ASSURANCE  PROGRAM 


Contract  NOl -CM-37512 .  The  National  Cancer  Insti¬ 
tute  has  contracted  with  Allegheny-Singer  Research 
Corp.,  320  East  North  Ave,,  Pittsburgh,  PA  15212 
for  the  above  five  year  incrementally  funded  study. 

Commerce  Business  Dally,  July  7,  198? 


NEW  BOOKS: 

NUCLEAR  MAGNETIC  RESONANCE  IMAGING:  BASIC 
PRINCIPLES.  Young,  Stuart  W. 

176  p..  80  figures,  $19.00  (November  1983)  ISBN  0- 
R9004-998-X.  Published  by  Raven  Press,  NY,  NY 


ALL-UNION  SYMPOSIUM  IN  PUSHCHINO 


An  All-Union  Symposium  on  the  "Biological  Effects 
of  Electromagnetic  Flelda"  was  held  in  Puschlno, 
USSR,  in  1982.  One  hundred  sixty  eight  papers  were 
presented  in  the  following  areas:  I.  Biological 
Effects  of  Radio  Frequency  Electromagnetic  Radia¬ 
tion  (40);  II.  Biological  Effects  of  Millimeter- 
Band  Electromagnetic  Radiation  (14);  III*  Biologi¬ 
cal  Effects  of  Low-Intenstty  Electromagnetic  Fields 
(20);  IV.  Biological  Effects  of  Constant  Magnetic 
Fields  (30);  V.  Biological  F.ffects  of  Electric 
Fields  (11);  VI.  Cllnlco-Hygienic  Aspects  of  Elec¬ 
tromagnetic  Radiation  (29);  vn.  Effects  of  Com¬ 
bined  Exosures  (10);  and  VIII.  physical  Fields  of 
Biological  Materials  (14).  Figures  in  parentheses 
indicate  the  number  of  papers  presented  in  each 
category.  Translated  titles  and  author  names  will 
appear  in  the  next  Issue  of  the  Digest.  Author  af¬ 
filiations  Include: 

DUBNA 

«  Joint  Inst.  Nuclear  Research 

IVANO-FRANKOVSK 
«  Medical  Inst. 

KARAGANDA 

«  State  Medical  Institute 
KAZAN 

«  Res.  Inst.  Traumatology  and  Orthopedics 
KHARKOV 

Res.  Inst.  Industrial  Hygiene  and  Occupational 
Diseases 

KIEV 

•  P.  M.  Buiko  Res.  Inst.  Pediatrics,  Obstetrics 
and  Gynecology 

•  A.  N.  Harzeev  Inst.  General  and  Communal  Hygiene 

•  Inst.  Molecular  Biology  and  Genetics,  Ukrainian 
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MEETINGS  AND  CONFERENCES 


5th  COUKSK 

BIOLfV^TCAl.  F.FFf-XTS  AKD  DOSIMKTRY  OF  N0N-t0^rZ2NG 
RADIATION;  STATIC  AND  F.UF  FLF.CTROMAONF.T I C  FtFl.DS 


Date :  November  15-25,  1983 

Place :  Erlce,  Italy 

Requests  for  Infortnac  Ion :  Persons  from  Europe  wish¬ 
ing  to  attend  the  course  should  write  to  professor 
Martino  Grandolfo,  Institute  Superlore  dl  Sanlta, 
Vlale  Regina  Elena  299,  00161  Rome,  Italy;  persons 
from  other  continents  should  write  to  Professor  Sol 
M.  Michaelson,  The  University  of  Rochester,  Medical 
Center,  601  Elmwood  Avenue,  Rochester,  KY  14642. 
Closing  dale  for  application  Is  September  15,  1983 
Fee:  $500  (covers  full  board  and  lodging) 

Content;  Part  of  the  course  will  be  devoted  to 
studies,  both  of  a  theoretical  and  experimental  na¬ 
ture,  relating  to  potential  mechanisms  of  Interac¬ 
tion  of  static  and  ELF  electromagnetic  fields  with 
biological  systems.  After  a  detailed  review  of  the 
fundamentals  of  physics  and  biology  connected  with 
the  interaction  of  these  fields  with  living  matter, 
the  lectures  will  provide  an  updating  of  the  tech¬ 
niques  developed  for  the  detection  and  Che  dosimetry 
of  these  energies  and  a  critical  analysis  of  their 
biological  effects  in  relation  to  Che  establishment 
of  safety  standards. 


Place ;  Toulouse,  France 
Requests  for  Information:  Dr, 
mote  Sensing  Laboratory,  Unlv, 
for  Research,  2291  Irving  Hill 
66045;  (9)3)864-4836. 


Richard  Moore,  Re- 
of  Kansas,  Center 
Drive,  lawrence,  KF 


SYMPOSIUM  ON  NMR  IMAGING 


Date :  January  27-29,  1984 

place;  Fontainebleau  Hotel,  Miami  Beach,  FL 
Requests  for  Information;  American  College  of  Rad¬ 
iology,  6900  Wisconsin  Ave,,  Chevy  Chase,  MD  20815; 
(301)654-6900. 


28TH  ANNUAL  MEETING  OF  THE  B 


ySICAL  SOCIETY 


Date:  February  19-23,  1984 
Place :  San  Antonio  Convention 
Requests  for  Information;  Biopl 
Rockville  Pike,  Bethesda,  MD  20i 


San  Antonio,  TX 
Society,  9650 
.301)493-6114 


RADIATION  AND  ENERGY:  CONFRONTING  THE  CHALLENGES 
OF  THE  EIGHTIES  -  LAW.  REGULATION,  RISK  LIABILITY, 
litigation  and  COMPENSATION 


Date;  December  8-9,  1983 
Place:  New  York,  NY 

Requests  for  Information:  James  Lawrence,  Lloyd's 
of  London  Press,  817  Broadway,  New  York,  NY  10003; 
<212)673-4700 


8TH  ANNUAL  lEEF  INTERNATIONAL  CONFERENCE  ON 
INFRARED  AND  MU.LIMRTER  WAVES 


Date :  December  12-17,  1983 
Place :  Carillon  Hotel,  Miami  Beach,  FL 
Requests  for  Information:  Dr.  K.  J.  Button,  Na¬ 
tional  Magnet  Laboratory,  Building  NW-14,  MIT, 
Cambridge,  MA  02139;  (617)253-5561 


microwave  signatures  in  REMOTE  SENSING 


Date ;  January  16-20,  1984 


BIOLOGICAL  EFFECTS  OF  ELF  ELECTROMAGNETIC  FIELDS 
AND  THERAPEUTIC  APPLICATIONS 


Date:  February  23-25,  1984 
Place :  Venice,  Italy 

Requests  for  Information;  Dr,  Luigi  Zecca,  Associ¬ 
ations  for  Biomedical  Applications  of  Electromagne¬ 
tism,  Via  Gentlllno,  9/A,  20136  Milano,  Italy;  Tel. 
02-8321655  or  8391867 

Content ;  Topics  of  the  meeting  will  be  the  physical 
aspects,  the  biological  effects,  the  medical  Impli¬ 
cations  and  the  therapeutic  applications  of  ex¬ 
tremely  low  frequency  (ELF)  electromagnetic  fields. 
Attention  will  be  focused  on  the  following  Items; 
Phys i cs :  field  generation  devices,  field  character¬ 
ization,  dosimetry;  Biology;  cellular  effects,  de¬ 
velopmental  effects,  physiology,  hematology.  Immu¬ 
nology  ,  neurology,  C  lssue-vasc»il  ar  relationships; 
and  Thernpeut i cs ;  rheumatology,  traumatology,  angl- 
ology,  dermatology,  neurology.  Abstracts  In  Eng¬ 
lish  must  be  submitted  by  December  31,  1983, 

Invited  lectures  by  W.  R.  Adev,  V.  M.  Bogoliuhov, 

G.  Cheng,  J.  M.  R.  Delgado,  R.  W.  Farndale,  F. 
Lechner,  A.  R,  Llboff,  V.  V.  Poltoranov,  and  L. 
Zecca 

Fee :  Registration  will  be  $150  up  to  December  31, 
1983.  Late  registration  will  be  SlftO. 

Publications :  An  abstract  book  will  be  provided  to 
all  registered  part i c Ipant s .  The  proceedings  will 
be  published  by  an  I nternat 1 onal  Publishing  House. 
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CURRENT  RESEARCH 


TKANS  L  AT  !  trvOM  t" «  r\[.luS  1. 1  i  i.KA.  .  r  r- 

Fro*^  Ti.)  Clro,  1  n  i  o  rt^a »  I  :'m  Vefit  tii  rs  ,  ln».',  will 

prepare  tv.ll-trxl  r  r  ans  1  a  t  l  .i  as  ot  tt-scaroli 

etJ'Mts  <n  i  h«‘  M  1 1.»;  1  c- a  I  >)!  twni  lar.  1  /  1  n>». 

elect  lorsai^ru-t  U-  tlelJs  tor  pwPlicatlon  lu  ‘!;ls  Dl- 
i’est.  T*.e  sfc<.invl  o!  these  r  rae.s '  at  i>.tis  Is  preseot- 
e^l  below.  It  Is  an  excerpt  t  r  om  t  t\e  tollowin^^  ar¬ 
ticle: 


KFh>:CTS  OK  MlCKOWAVK  KADIATIaS.  (Hun.) 
Al.T.^lssy,  /ly.  (Scientific  Coui'.cll,  TKl  -  Telecom- 
enur.  1  c  a  t  to  ns  Research  l!>st.  -  Hun^^ary);  Szabft,  1. . ; 
Sai:ai,  A  TavRozlesl  KuCjto  Incezec  KvTz  lemeyei  ^ 

V'l.  i-:)  ;  refs). 

Literature  data  on  the  blolop.ical  et  feels  of  micro- 
wave  radiation  are  reviewed.  Ttie  dlscassion  covers 
the  physical  properties  of  microwave  ra.liailon,  Its 
absorption  by  llvln>»  organisms,  and  svstemic  effects 
ot  microwave  radiation.  Microwave  t he rm>yraphy  for 
mcsiical  dla^^nostlc  purposes  is  described  and  appara¬ 
tus  for  centimeter-  and  mil  llneter-wave  tlierno>;ra- 
phic  examinations  is  Illustrated.  The  draft  of  a 
new  Hun^^arian  microwave  radlacicn  safetv  standard 
Is  presented . 

.  "In  the  draft  of  the  new  Hungarian  standard, 

different  safety  regulations  are  specified  for  the 
general  population  and  for  persons  who  are  occupa¬ 
tionally  exposed  to  microwave  radiation.  The  per¬ 
missible  exposure  level  for  occupationally  exposed 
persons  can  be  higher  by  10  dB  than  that  for  the 
general  population.  vOc  cupa  t  ional  I  y  exposed  per¬ 
sonnel  must  undergo  periodic  medical  check  examlna- 
t  Inns  . 

In  the  draft  of  the  standard,  occupa  t  ional  1  y  ex¬ 
posed  persons  are  defined  as  follows: 

•  persons  operating,  repairing,  and  measuring 
equipment  emitting  electromagnet ic  energy, 
who  are  adequately  trained; 

«  persons  using  and  operating  energy-genera¬ 
ting  equipment  who  are  adequately  trained 
for  these  tasks; 

0  persons  who  are  at  the  site  of  equipment 
radiating  electromagnetic  energy  during  per¬ 
formance  of  their  jobs,  regardless  of  pro¬ 
fessional  training. 

Permissible  radiation  levels  in  the  draft  of  the 
Hungarian  radiation  safety  starulard  are  summarized 
in  Table  I,  below.  The  safety  levels  shown  in  the 
table  are  averages.  No  distinction  Is  made  between 
exposure  to  continuous  wave  or  pulse  modulated  sig¬ 
nals.  The  levels  In  the  cable  are  Illustrated  in 
Figure‘s  13,  H,  IS,  and  16  (from  the  article). 

During  extraordinary  work  condltons,  occupa t Ional ly 
exposed  persons  can  stay  in  areas  with  a  high-fre¬ 
quency  radiation  hazard  for  a  short  time  period 
(maximum  of  20  minutes)  and  can  perform  work.  Pro¬ 
tective  apparatus  to  be  used  is  specified  In  sepa¬ 
rate  regulations.  To  reduce  c  h<?  harmftjl  effects  of 


the  microwave  field,  protective  goggles  absorbing 
microwave  energy  muse  be  worn. 

Radiation  safety  regulations  of  the  socialist  cou»i- 
crles  are  summarized  In  Table  II.  " 

The  measurement  of  microwave  radiation  is  discussed. 
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Safe  limits  of  electric  field  Intensity  for 
continuous  exposure  (Hungarian  draft  standard). 
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CURRENT  LITERATURE 


06 S5  TECHNIQUE  FOR  MICROWAVE- INDUCED  HYPER¬ 

THERMIA  IN  SUPERFICIAL  HUMAN  TUMORS. 
(Eng.)  Nilsson,  F.  (Dept,  Radiation  Physics,  Unlv. 
Hosp.,  S-22185  Lund,  Sweden);  Persson,  B.;  KJellen, 
E.;  Llndholm,  C.-E.;  Landberg,  T.  Acta  Radiol  On¬ 
col  2J(4);235-239;  1982  (16  refs). 


A  hyperthermia  system  consisting  of  a  mlcrocoopuccr- 
controlled  2450  MHr  microwave  (MW)  generator  la  de¬ 
scribed.  MW  power  Is  delivered  via  a  circular  di¬ 
rect  contact  applicator.  Up  to  8  thermistor  probes 
connected  to  a  temperature  registration  unit  can  be 
used  simultaneously  to  measure  tumor  and  skin  sur¬ 
face  temperature;  digitized  temperature  signals  are 
sent  to  Che  microcomputer  for  calculation  of  temper¬ 
ature  and  for  control  of  the  heating.  One  of  the 
thermistors  (usually  the  one  Inserted  In  the  cen¬ 
ter  of  the  tumor)  Is  chosen  as  the  master  probe, 
and  the  temperature  recorded  at  this  probe  Is  com¬ 
pared  with  a  preset  temperature  value.  Heating  is 
started  via  a  signal  from  Che  computer  to  the  MW 
generator  when  temperature  at  Che  master  thermistor 
Is  at  least  0.2  C  lover  Chan  the  preset  temperature. 
The  power  of  Che  generator  (maximum  output  power  of 
200  W)  Is  selected  manually  Co  achieve  a  temperature 
increase  of  approximately  0.5  C  during  a  IS-sec  MW 
pulse.  All  probes  are  read  2  sec  after  MV  energy  is 
shut  off  by  Che  computer,  eliminating  the  problem  of 
Incorrect  temperature  measurement  during  MW  irradi¬ 
ation  due  to  Interaction  between  the  metallic  wires 
of  the  probes  and  the  electric  field.  When  the  pre¬ 
set  temperature  value  is  reached,  the  length  of  the 
pulse  Is  adjusted  by  the  control  program  so  that 
temperature  at  the  master  thermistor  does  not  fluc¬ 
tuate  more  Chan  i  O.S  C.  This  automatic  control 
system  has  proven  to  be  very  reliable  In  clinical 
work. 


0656  MICROWAVE- INDUCED  HYPERTHERMIA  AND  IONIZ¬ 

ING  RADIATION.  PRF.LIMINARY  CLINICAL  RE¬ 
SULTS.  (Eng.)  Llndholm,  C.-E.  (Dept.  Oncology, 
Malmo  Allmanna  Sjukhus,  S-21401  Malmo,  Sweden); 
KJellen,  E.;  Landberg,  T.;  Nlllson,  P.;  Persson,  B. 
Acta  Radiol  Oncol  2I(4)j24l-254;  1982  (70  refs). 


Local  hyperthermia  induced  by  a  computer  controlled 
2450  MHz  microwave  (MW)  system  was  used  alone  or  in 
comblnaclon  with  ionizing  radiation  to  treat  super¬ 
ficial  tumors  that  were  refractory  to  other  therapy. 
Thermistor  probes  were  placed  within  the  tumor  and 
on  the  skin  surface;  temperature  of  the  probe  desig¬ 
nated  as  the  master  probe  was  maintained  at  42.3  ± 
0.5  C  via  the  computer  control  system.  The  effects 
of  hyperthermia  alone,  ionizing  radiation  alone  (30 
Gray  In  10  fractions  over  12  days),  or  hyperthermia 
(45  min  1/wk  or  2/wk  for  2  wk)  with  radiation  were 
compared.  Of  8  evaluable  tumors  given  combined  hy¬ 
perthermia  and  radiation,  5  showed  a  complete  and  3 
ahowed  a  partial  response  while  no  response  was  seen 
in  3  tumors  treated  with  ionizing  radiation  alone  or 
in  1  tumor  treated  with  heat  alone.  Combined  thera¬ 


py  was  effective  even  in  sites  chat  had  been  Irradi¬ 
ated  previously.  The  MVi  applicator  allowed  heating 
of  lesions  less  than  7  cm  in  diameter  and  3  cm  deep. 
The  preset  temperature  at  the  master  probe  could  be 
maintained  at  t  O.S  C  but  differences  of  up  to  3.5  C 
were  observed  between  the  different  thernlstors  at  a 
given  treatment  session.  Side  effects  of  hyperther¬ 
mia  Included  pain  and  skin  burns. 


065?  USE  OP  RADIO-FREQUENCY  PULSED  ENERGY  IN 

THE  CONTROL  OF  POSTOPERATIVE  REACTION  IN 
BLEPHAROPLASTY.  (Eng.)  Nlcolle,  F.  V.  (30  Harley 
St.,  London  WIN  lAB,  England);  Bentall,  R.  M.  Aes¬ 
thetic  Plast  Surg  6(3): 169-171;  1982  (9  refs). 


Clinical  results  obtained  with  a  portable  device 
used  to  apply  small  pulaea  of  radiofrequency  (RF) 
energy  to  surgical  wounds  are  reported.  The  device 
consists  of  a  small  oscillator  tuned  to  27.12  MHz 
with  a  timer  switching  the  oscillator  so  that  small 
pulses  of  RF  energy  (square,  100-uaec  long  pulses; 
1000  pulsea/sec)  are  emitted  from  the  single  turn 
coaxial  coil.  The  unit  is  powered  by  a  small  nick¬ 
el-cadmium  battery  that  can  be  used  for  S  days  with¬ 
out  recharging.  The  area  of  the  coil  is  approxi¬ 
mately  6  cm  In  diameter.  In  order  to  adapt  the  de¬ 
vice  to  fit  over  the  eyelid  region,  two  wire  loops 
were  designed  In  the  shape  of  an  eyeglasses  frame 
and  held  In  place  with  light  padding  and  a  bandage. 
Only  one  loop  was  electrically  active;  the  other 
provided  a  control.  The  device  was  applied  for  24 
hr  to  one  eye  In  21  consecutive  patients  after  bi¬ 
lateral  blepharoplaaty .  No  device-related  compli¬ 
cations  were  observed.  Improvement  was  apparent  in 
11/13  cases  where  sufficient  ecchymosla  and  edema 
existed  for  comparison;  ecchymosls  and  swelling  were 
so  slight  In  6  cases  that  no  difference  was  visible 
between  treated  and  uncreated  sides.  Two  cases  were 
judged  to  be  worse  on  the  treated  side  and  2  were  ex¬ 
cluded  because  of  displacement  of  the  dressings  by 
the  patients.  A  similar  device  with  larger  loops  to 
cover  the  neck  and  sides  of  the  face  is  being  used 
In  face  and  neck  lifts. 


0658  REACTION  OF  NORMAL  EQUINE  EYES  TO  RADIO¬ 

FREQUENCY  CURRENT-INDUCED  HYPERTHERMIA . 
(Eng.)  Neumann,  S.  M.  (Dept.  Clinical  Sciences, 
Coll.  Veterinary  Medicine  and  Biomedical  Sciences, 
Colorado  State  Unlv.,  Fort  Collina,  CO  80523); 
Kalner,  R.  A.;  Severln,  G.  A.  Am  J  Vet  Res  43(11): 
1938-1944;  1982  (4  refs). 


The  long-term  effects  of  treatment  of  equine  ocular 
tumors  with  radiofrequency  (RF)  current-induced  hy¬ 
perthermia  were  studied.  The  eyes  of  13  horses  and 
8  ponies  were  subjected  to  a  30-aec  application  of 
RF  current  (2  MHz,  7  or  10  W);  the  eyes  of  3  horses 
were  sham-treated.  The  electrodes  of  a  localized 
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(.urrent  device  were  applied  horizontally  to 
Che  cenCiai  cornea  In  the  right  eye  and  horizontal¬ 
ly  and  vertically  to  2  separate  llmbal  sites  In  the 
left  eve.  Mean  temperatures  at  the  2  corneal  sites 
was  •'♦8.7  C;  at  the  ^  1 !  raba  1  sites,  56.0  C.  In  eyes 
observed  Iron  I  to  6  mo  after  treatment,  scars  per¬ 
sisted  at  I  central  corneal  site  (A.5X)  and  6  llre- 
ba  !  sitfv  { J  \  iX)  where  electrodes  were  losltloned 
VC  rt  I '•.!  1 1- ,  Hathvil  )g'.c  chai\y.es  obs».rv.*d  .jp  to  \  wk 
aftt-r  trt.i’.ment  lnol'ih?d  transient  ulcer. Hive  kera¬ 
titis  an»:  anterior  uveltls.  Vision  was  not  compro- 
raised  In  any  of  the  animals  permltceu  to  live  be¬ 
yond  1  wk . 


Ur>59  ACCKLF.RATION  of  Tlih  DKVhLOPSlENT  OF  BEN- 

ZOPYRENE-INDUCEU  SKIN  CANCER  IN  MICE  BY 
MICROWAVE  RADIATION.  (Eng.)  Szudztnskl.  A.  (Dept. 
Dermatology,  Postgraduate  Centre,  Mllttarv  Medical 
Acad.,  Szaserow  128,  PL-00-909  Warsaw,  Poland); 

Pletraszek,  A,;  Janlak,  M.;  Wrerabel,  J.;  K-alczak, 
M.;  Szraiglelskl,  S.  Arch  Derm  Res  274(  3-7* ):  303-312 ; 
1982  (20  refs). 


Th*  possible  co-carcinogenlc  activity  of  long-term 
low-level  microwave  (MW)  radiation  was  studied  In 
Balh/c  mice.  Skin  cancer  was  Induced  In  the  mice 
by  chronic  exposure  to  3,A-bcnzopyrene  painted  on 
the  dorsal  skin  every  2  days  for  to  6  mo.  Mice 
were  exposed  to  2^50  MHz  MW  energy  (from  a  Luez  38 
generator  with  maximum  output  power  .1  130  W)  In  a 
temperature  and  humidity  controlled  anectiolc  cham¬ 
ber  at  Incident  power  levels  of  5,  10,  or  13  mW/cm^ 
‘Specific  absorption  rates  of  2,  4,  and  6  oW/g,  res- 
necclvely)  for  2  hr/day,  6  days/wk,  for  up  to  6  mo. 
Mice  were  divided  Into  six  experimental  groups  of 
iOO  animals  each.  Mice  In  groups  I  and  2  were  si¬ 
multaneously  exposed  to  benzopyrene  treatment  and 
MW  energy  (5  mW/  cm'-  or  15  mW/cm^)  for  6  mo.  Mice 
In  groups  3-3  were  irradiated  for  1,  2,  or  3  mo  be¬ 
fore  the  beginning  of  benzopyrene  treatment.  Con¬ 
trol  animals  were  exposed  to  benzopyrene  treatment 
for  6  mo  and  sham-lrradlated  for  2  hr/day  for  1,  2, 
')  or  6  mo.  Ail  MV  Irradiation  protocols  resulted  In 
significant  stimulation  of  the  developraemt  of  benzo- 
py rene-lnduced  skin  cancer  and  In  shortening  of  the 
life  span  of  the  tumor  bearing  hosts.  The  effect 
was  more  pronounced  both  after  exposure  to  higher 
power  densities  and  after  longer  exposure  periods. 
When  benzopyrene  treatment  was  preceded  by  or  con¬ 
comitant  with  MW  irradiation,  skin  reactivity  to  dl- 
n  1 1  rof  luorbenzene  was  ctuirkedly  iniiibited,  suggest¬ 
ing  that  long-term  exposure  to  low-dose  2450  MHz  MW 
radiation  may  suppress  cellular  immune  reactions. 


OhbO  INTERRELATIONSHIHS  BETWEEN  WATER  AND  CELL 

METABOLISM  IN  ARTEMlA  CYSTS.  X,  MICRO- 
WAVE  DIELECTRIC  STUDIES.  (Eng.)  Clegg,  J.  S.  (Ub. 
Quantitative  Biology,  Dntv.  Miami,  Coral  (tables,  FL 
^'1241;  Szwarnowskl,  S,;  McClean.  V.  E.  R.;  Shep¬ 


pard,  R.  J.;  Grant,  K.  h.  blucfC.ra  hiophyb  A>  ' 
;u;:wS8-4b8;  1982  (So  refs). 


The  dl.-L'crri^  pr oj  -i-  or  evst;  ,!  Artiraia,  a 
prlmltivi  crustacean  kijown  as  ilie  brine  shriu.p,  were 
tneasured  over  the  frequency  rar.ee  '  .8-''0  CH^.  Ane¬ 
mia  cysts  are  i  uoiposed  r  [  nb'Hi'  'Ci;  r  1  r-s*.  ly-;  dcked 
cells  surrouf.den  by  -i;\  aci  i'.u  ar  sf.t  ii  and  can  un¬ 
dergo  cycles  of  i.yd  r  u  t  i  or, -Cefivdr.i  t  ion  without  loss 
of  viability.  Measuremt  i;tb  were-  j>et{orn;eci  oii  cysts 
with  various  water  conf  ('nt-v ,  primarily  1  g  KtG  to  1 
g  dried  cysts.  Complex  pe rrai i : i vi t y  measurements 
were  made  at  0.8,  2,  and  a  GHz  with  a  coaxial  line 
apparatus;  those  at  15,  35,  .md  GHz  were  mde 

with  a  waveguide*  apparafris-  At  each  frequenev  ex¬ 
cept  70  GHz,  the  perm  i  1 1 1  v  n  y  st.'-'Wed  an  increase  as 
the  water  content  ol  the  :/*•  i  *as  Increased.  At  ll*e 
high  hydration  values,  the  permittivity  leveled  off. 
At  70  GHz,  permittivity  was  linearly  dependent  on 
cyst  water  content.  The  permittivity  of  th.e  intra¬ 
cellular  water  at  35  GHz  was  estimated  as  16  whlcli 
is  30X  below  that  for  pure  wa'er  at  34  GHz.  Tht' 
authors  assumed  that  water  r-xlsis  as  bulk  and  non¬ 
bulk  fractions  In  the  cysts  and  calculated  that  433 
of  the  cellular  water  had  a  permittivity  equal  to 
that  of  pure  water. 


0661  MlCROWAVr.  MUlUa.AT  I '  >.s  OF  NEURAL  ACTIVITY. 

O'lng.  )  Wachtel,  H.  (Dept.  Electriial 
Engineering,  Unlv.  Colorado,  boulder,  CCO. 

Scl  Instrumen  18:‘.5-5‘j,  1982  (6  refs). 


A  nuthemat  leal  model  is  presented  which  can  bu  us*’;l 
to  predict  optimal  microwavo  (MW)  pulse  p'^amettrs 
for  perturbing  neural  netlvl'.y  with  minimal  risk  of 
damage  dvie  to  temperature  rise  or  excessive  ‘.i.irrtnt 
density.  The  m>>dcl,  which  is  based  on  the  observ.i- 
tlon  that  low  levels  of  MV  power  can  rapidly  prod.uc* 
changes  In  the  firing  patterns  of  Isolated  .Aplysla 
pacemaker  neurons  and  that  MV  pulses  may  be  equiva¬ 
lent  to  Injected  t ransrae rabrane  DC  pulses,  suggests 
that  a  distinct  minimum  pulse  energy  exists  wlu  n 
pulse  duration  (in  sec)  equals  i.2  x  the  membrane 
time  constant.  Sonl nvas 1 ve  modulation  of  neurenn 1 
activity  by  hTW  pulses  could  have  nvimerous  hlcimd- 
Ical  appi 1  cat ! ons . 


0662  MTCk(^WAVE  ABSORPTION  DNA  BEIWlrS  S  .AM 

12  GHz.  (Eng.)  SwicorJ,  M.  1  .  (Hufe.u;  <4 
Radiological  Healtli,  12/21  Twlnbrook  Paikwav,  KevV- 
vllle.  Ml)  70857);  Davl'^,  V. .  C.  hi  i.ipolvia<  rs  .)  !  (  1  . 

2453-24n0;  1982  (II  refs). 


The  microwave  (MW)  absorption  coefficients  of  .e- 
ous  solutions  of  DNA  extrao*!  !  from  Es.tier^^hln  >  ' 
li  Were  me.rsvire^l  tiv.-r  \*>r  i  ir n.  v  ra'ipa  -  .  . 

The  P>iab-'  tlurtuallo!^  oi  r  ;  .  .  T-‘t  *■  r  oV.v  :.>■ 
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was  used  to  monitor  the  temperature  rise  Induced  In 
a  sample  by  pulsed  MW  irradiation.  In  this  techni¬ 
que,  a  single  frequency  He*Ne  laser  beam  traverses 
the  sample  while  the  sample  Is  heated  with  10  mJ 
pulses  of  MW  energy.  The  heating  of  the  liquid  sam¬ 
ple  when  It  absorbs  MW  energy  Induces  a  phase  chirp 
In  the  laser  beam.  The  absorption  coefficient  of 
the  sample  Is  determined  from  a  plot  of  optical  he¬ 
terodyne  signal  as  a  function  of  the  distance  of  the 
laser  beam  from  the  surface  of  the  liquid.  The  max¬ 
imum  random  error  in  the  system  was  less  than  2%  as 
determined  from  measurements  on  deionized  water  and 
ocher  media  such  as  saline  solutions  and  methanol. 
The  attenuation  coefficient  of  the  DNA  solution  was 
greater  than  thaC  of  water  and  saline  solution.  The 
absorption  coefficient  of  the  ONA  solution  was  402 
higher  than  water  at  8  GHz,  decreasing  to  lOX  higher 
at  12  GHz.  At  6  GHz,  the  absorption  coefficient  of 
the  sample,  which  had  a  measured  dc  conductance  of 
0.67  mmhos/cB,  was  252  higher  than  that  of  a  saline 
solution  of  20  times  greater  dc  conductance.  Thus, 
the  absorption  in  the  DNA  solution  does  not  arise 
from  ionic  behavior  but  la  in  agreement  with  absorp¬ 
tion  by  the  longitudinal  acoustic  mode  of  the  double 
helix. 


0663  FALSE  CLAIMS  FOR  MAGNETOTHERAPY  (LETTER 

TO  EDITOR).  (Eng.)  Orpin,  J.  A,  (Bureau 
Medical  Devices,  Health  Protection  Branch,  Dept. 
National  Health  and  Welfare,  Ottawa,  0nt«,  Canada). 
Can  Med  Assoc  J  126< 12) : 1375;  1982  (no  refs). 


In  response  to  many  requests  from  physicians  regard¬ 
ing  medical  applications  of  magnetic  fields,  the  au¬ 
thor  states  chat  there  is  no  scientific  evidence  of 
any  usefulness  of  magnetotherapy.  The  units  used 
for  this  therapy  consist  of  a  coll  through  which  di¬ 
rect  current  passes  and  may  be  pulsed  1  to  50  times 
per  sec.  The  magnetic  field,  which  can  reach  a  va¬ 
lue  of  10  mT,  approximates  that  found  near  a  small 
100-W  transformer.  He  further  states  that  findings 
in  the  literature  concerning  magnetotherapy  often 
conflict  and  that  no  properly  controlled  trial  has 
been  conducted. 


0664  CLAIMS  FOR  MAGNETOTHERAPY  (TWO  LETTERS  TO 

EDITOR).  (Eng.)  Bassett,  C.  A.  L,  (Or¬ 
thopaedic  Res.  Labs.,  Coll.  Physicians  and  Surgeons, 
Columbia  Unlv.,  New  York,  NY);  Orpin,  J.  A.  Can  Med 
Aasoc  J  127(11)11079-1080;  1982  (no  refs). 


Regarding  Orpin's  letter  to  the  editor  in  Can  Med 
Assoc  J  126:1375,  1982  [see  Abstract  No.  0663],  It 
is  necessary  to  differentiate  between  electromagnet¬ 
ic  devices  for  which  unfounded  claims  have  been  made 
and  those  which  have  been  thorougly  investigated  in 
controlled  laboratory  and  clinical  conditions  such 
as  the  use  of  highly  specific  pulsed  electromagnetic 


as  the  use  of  highly  specific  pulsed  electromagnetic 
fields  in  fractures  that  fall  to  heri  1 ,  failed  ar¬ 
throdeses  and  congenital  pseudarthroses .  Orpin  re¬ 
sponds  chat  his  letter  referred  to  equip- 
mt-nt  Currently  advertised  in  Canada  nd  not  to  de¬ 
vices  used  in  research  that  are  in>t  t  .jvaliable 
for  clinical  use.  A  more  precise  terlology  .md  a 
classification  system  for  devices  that  dr.iv.r  diag¬ 
nostic  or  therapeutic  energy  based  on  ri’.eir  levels 
of  acceptance  and  authenticity  are  proposed. 


0665  NEUROPHYSIOLOGICAL  EFFECTS  OF  KIECTROHAC- 

NETIC  FIELDS.  A  CRITICAL  REVIEW.  (Eng.) 
Hansson  Mild,  K.  (National  Board  Occupational  Safe¬ 
ty  and  Health,  Dept.  Occupational  Health,  Box  6104, 
S-900  06  Umea,  Sweden);  Oberg,  P.  A,  Elect roenceph- 
algr  Clin  Neurophysiol  [Suppll  36:715-729;  1982  (58 
ref s) . 


The  neurophysiological  effects  produced  by  exposure 
to  0-300  GHz  electromagnetic  (EM)  fields  at  levels 
considered  to  be  non-thermal  are  reviewed.  Occupa¬ 
tional  exposure  to  near-  and  far-fleld  radiation  Is 
discussed.  The  effects  of  constant  and  alternating 
magnetic  fields  at  the  cellular  level  of  the  nervous 
system  have  been  studied  In  giant  axons  of  lobsters, 
frog  nerve-muscle  preparations,  frog  retina  and  sci¬ 
atic  nerves,  cat  saphenous  nerves,  rabbit  vagus 
nerves  and  superior  cervical  ganglia,  and  the  abdom¬ 
inal  ganglia  of  aplysla  callfornlca.  At  the  organ 
level,  calcium  fluxes  In  cat  and  chick  brain  tissue 
exposed  to  modulated  EM  fields  and  heart  race 
changes  In  isolated  perfused  rat  hearts  exposed  to 
microwave  (MW)  Irradiation  have  been  reported.  The 
’•esults  of  studies  of  EM  field  effects  on  different 
maranuils  are  reviewed.  Effects  observed  in  humans 
exposed  to  EM  fields  include  deep  heating  in  tissue 
during  shortwave  and  MW  diathermy,  a  faint  flicker¬ 
ing  visual  sensation  when  the  head  Is  exposed  to 
electric  currents  or  magnetic  fields,  and  auditory 
perceptions  when  the  head  Is  exposed  to  pulse-modu¬ 
lated  MW  energy  above  a  certain  intensity  level. 
The  neurasthenic  syndrome  (headache,  irritability, 
dizziness,  loss  of  appetite,  sleeplessness,  sweat¬ 
ing,  difficulties  In  concentration  or  memory,  de¬ 
pression,  emotional  instability,  dermographism, 
thyroid  gland  enlargement,  and  tremor  of  extended 
fingers)  has  been  reported  in  epidemiological 
studies  of  workers  exposed  to  radlof requenev  (RF) 
and  MW  radiation.  There  appears  to  be  a  general 
consensus  that  the  majority  of  biological  effects  of 
RF  and  MW  fields  can  be  explained  by  thermal  energy 
conversion.  For  frequencie.s  In  the  kHz  range  the 
possibility  exists  of  direct  nerve  excitation  by 
Induced  eddy  currents  at  very  high  magnetic  field 
strengths.  Modulated  fields  appear  to  have  a 
greate.'  ability  for  interfering  with  biological 
material  than  do  continuous  waves.  Both  amplitude 
modulated  ultra  high  frequency  fields  and  extremely 
low  frequency  fields  with  frequencies  in  t)>e  range 
6-30  Hz  have  been  shown  to  affect  brain  tissue  and 
bloelcctrlcal  activity.  However,  the  level  of 
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knowledge  of  Che  mechanisms  behind  KM  field  effects 
on  biological  systems  Is  still  low. 


Obbb  flADIOFREQUKNCY  AND  MICROWAVE  RADlATIOr. 

(Kng.)  Hlleman,  8.  (No  affiliation  giv¬ 
en).  Environ  Scl  Technol  1 b ( 8 ) ; 2A-4A4A ;  1982  (no 
refs). 


The  environmental  effects  of  radiofrequency  and  mi¬ 
crowave  radiation  are  reviewed.  Results  of  animal 
studies  are  outlined  briefly.  Standards  and  guide- 
lines  for  exposure  to  microwave  radiation  vary  by 
3  orders  of  magnitude  (up  to  100,  1000,  or  10,000 
uW/cm^).  The  U.S.  has  no  federal  standards  adopted 
by  the  government  through  the  regulatory  process  for 
the  protection  of  workers  or  the  general  population 
from  either  microwave  or  radiofrequency  radiation. 


0667  AN  INCREASE  IN  COLONY-FORMING  CAPACITY  OF 

THE  BONE  MARROW  STEM  CELLS  AUER  MICROWAVE 
IRRADIATION  IN  VITRO.  (Eng.)  Rotkovska.  D.  (Inst. 
Biophysics,  Czechoslovak  Acad.  Sciences,  612  hS 
Brno,  Czeckoslovakla)  *.  Vacek,  A.  Folia  Biol  (Praha) 
28(2):  138-Ul;  1982  (7  refs). 


Ine  effect  of  microwave  (MW)  radiation  on  bone  mar¬ 
row  cell  suspensions  In  vitro  was  investigated  ;n 
mice.  Bono  marrow  cell  suspensions  In  Hanks'  solu¬ 
tion  were  irradiated  for  5  min  (2A50  MHz,  63  mW/cra-. 
temperature  Increase  of  6  C)  and  injected  iv  Into  x- 
Irradlated  Isogenic  recipients  iO,  30,  or  A3nln  al¬ 
ter  MW  exposure.  On  day  10  after  transplantation,  a 
significant  Increase  in  the  number  of  colony  forming 
units  was  observed  for  the  bone  marrow  cell  suspen¬ 
sion  transplanted  within  10  min  of  MW  exposure  bxjt 
no  difference  was  observed  for  the  suspension  trans¬ 
planted  A5  min  after  MW  Irradiation.  In  a  control 
experiment,  the  colony  forming  capacity  of  bone  mar¬ 
row  heated  In  a  water  bath  was  not  atfected  by  a  rise 
In  temperature  comparable  to  that  reached  during  *1W 
Irradiation.  The  repopulatlon  activity  of  bone  mar¬ 
row  cells  added  to  MW-lrradlated  Hank's  solution  and 
transplanted  after  20  min  Incubation  at  room  temper- 
a'‘ure  was  almost  equal  to  that  of  MW-lrradlated 
hone  marrow  suspensions.  The  results  suggest  that 
t)ie  effect  of  MW  radiation  on  the  colony  forming  co- 
•.Mclty  of  the  bone  marrow  may  he  Indirect  and  may  ho 
mtdl'ited  by  alterations  In  the  MW-lrradlated  sol:i- 
M  on . 


.  ,  CHANGES  IN  CARDIAC-CELL  MEMBRANE  NOISE 

DURING  MICROWAVE  EXPOSURE.  (Eng.)  Sei- 
.  H.  i .  (Biomedical  Res.  Dlv. ,  Georgia  Tech  Fn- 
t'i-rlng  Experiment  Station,  Atlanta,  CA  30332); 
..r,  R.  K.;  DeHnan,  R.  L.  1982  IEEE  MTT-S  Digest: 


436-A38;  1982  (11  refs). 


The  membrane  voltage  noise  of  cardlac-cell  ■m..  ■ 
gates  was  studied  during  microwave  (MW; 
as  a  probe  of  the  molecular  mechanism  of  Inie'^r.  •  . 
between  electromagnetic  (EM)  energy  and  an  •  x-  .i  . 
cell  membrane.  Aggregates  of  embryonic  -'itr 
horn  chicken  heart  cells  In  culture  wt-re  -pld 
an  open-ended  coaxial  exposure  device  ci  niu-  z<  : 
source  of  continuous  wave,  2450  KHz  MW  tr.trF'''- 
perature  of  the  medium  was  maintained  at  f  '  i  .. 
During  Irradiation  at  specific  absorption 
122  to  237  mW/g,  the  local  temperature  .  i  tr.t 
gates  increased  by  no  more  than  0.8  .  uc-r. 

voltage  noise  was  recorded  from  3  dl^fere.:i 
gates  in  a  total  of  8  exposures.  Average  pte-cx, 
sure  value  of  power  for  the  8  exposureii  Wds  -f  '. 
±  3.12  dB;  during  the  beginning  of  expot»i;re,  ir  - 
-82.36  ±  4.25  dB.  Average  powers  for  the  fits' 
exposures  were  -83.39  ±  3.87  dB  and  -81.44  ± 
dB  for  pre-exposure  and  beginning  epochs,  rts; 
clvely.  The  average  Increase  in  power  during’  ‘ 
beginning  of  exposure  was  0.99  ±  3.93  dB  ovtr 

8  exposures  and  1.94  t  3.81  dB  for  the  first  3  . 
posures.  Because  of  the  large  variability,  :  h  i  r 
suit  Is  inconclusive  and  fjcLhcr  experimt-nt^  an 
progress . 


0669  A  SELF-BALANCINC  MICROWAVE  RAIMOMETEK 

NON-INVASIVELY  MEASURING  THE  TEMPER.-^'; 
or  SOSCOTANEOOS  TISSUES  DVRISC  LOCALKhED  ^ryFkK':,*:E 
MIA  TREATMENTS  OF  CANCER.  (Eng.)  Sterzer.K.  '  r. 
Labs.,  Princeton,  NJ  08540);  Pagllone,  R.,  1  ■. 

F.;  Mendeckl,  J.;  Frledenthal,  E.;  Botstelr., 

IEEE  MTT-S  Dige8t:^38-440;  1902  (6  refs). 

The  use  of  a  self-balancing  radiometer  operatii'.y 
2350  to  2550  MHz  to  non-lnvaslvely  measure  subcu’ 
neouB  tissue  temperature  during  localized  radlofr 
quency  (RF,  27  MHz)  and  microwave  (MW:  2430  MHz'  h 
perthernla  treatments  for  cancer  la  debcrlheu.  Wh 
2450  MHz  contact  applicators  are  used  tor  trtfat'. 
cutaneous  and  subcutaneous  tumors,  the  applUa: 
serves  as  the  antenna  of  the  radiometer  and  r..  >• 
the  thermal  radiation  from  the  heated  tissues-  " 
27  MHz  applicators  are  used  to  heat  dce;>-srd r  ed  : 
mors,  tissue  temperatures  are  measured  by  ri ’i.a  : 
the  applicator  after  heating  and  then  measuring  : 
thermal  noise  power  emitted  by  the  heated  ilss.i. 
a  ceramic  f 1  lied  waveguide  applicator  usua I  ly  :t  t  . 
as  the  antenna  of  the  radiometer.  Current  llml; 
tlona  of  radiometers  of  this  type  are  that  only  a 
erage  rather  than  point  temperatures  .^ri-  's>.r 

by  this  method,  and  the  depths  at  whu-h  t’.ssun 
peratures  are  measured  are  relatively  hLviIIow. 


0670 


thermal  drift  in  MICROWAVE  THFRM(H.K.\l’i 
(Eng.)  Shaeffer,  J.  (Dept.  KhU; 


Biological  Ettectsof  Noniomzmg  Electromagnetic 
Radiation  VUUJ).  October  1983 


Current  Liter 'jiure 


Oncology  and  Biophysics*  Eastern  Virginia  Medical 
Sch.,  Norfolk,  VA  23507);  El-Mahdl,  A.  M.;  Blelawa, 
R.;  Regan.  J.  F.;  Carr,  K.  L.  1982  IEEE  MTT-S  Di¬ 
gest  :  <^4  l-s4  3  ;  1982  (3  refs). 


During  microwave  (MW)  thermography  for  Che  measure¬ 
ment  of  subcutaneous  tissue  temperature,  prolonged 
contact  between  the  MW  antenna  at  one  temperature 
and  a  subject  at  a  different  temperature  resulta  in 
thermal  drift,  the  apparent  change  In  the  subject's 
temperature.  Thermal  drift  may  be  positive  or  nega¬ 
tive  depending  on  Che  nature  of  the  thermal  olamatch 
between  antenna  and  subject.  It  can  be  eliminated 
or  minimized  by  appropriate  thermal  matching  of  sub¬ 
ject  and  antenna  and  improvement  In  antenna  design. 


0671  DYNAMIC  IN  VIVO  PERFORMANCE  OF  TEMPERA¬ 

TURE  CONTROLLED  LOCAL  MICROWAVE  HYPER¬ 
THERMIA  AT  2.45  GHz.  (Eng.)  Knochel,  R.  (Philips 
Res.  Lab.,  Vogt-Kol In-St rasse  30,  D-2000  Hamburg,  W. 
Germany);  Me\er,  W.;  Zywletz,  E.  1982  IEEE  MTT-S 
Digest : 444-447 ;  1982  (4  refs). 

A  temperature-controlled  2.45  GHz  microwave  (MW) 
system  for  local  heating  of  small  animal  tumors  is 
described  which  consists  of  a  Philips  MU  127  gener¬ 
ator  (25  or  200  W  maKltaura  output  power)  operating 
In  a  pvilsed  power  mode,  micro-thermocouple  tempera¬ 
ture  monitoring  equipment  and  three  different  appli¬ 
cators:  commercially  available  non-contact  spiral 
antenna,  ceramlc-f 1 1  led  waveguide  ^nd  cross-fire  ar- 
rangecaent  of  two  ceramic-filled  ante  nas  In  cophase. 
It  was  capable  of  inducing  an  IntraCu-aur  temperature 
of  43  C  within  3  min  and  ma i nt a  1 nlng  It  within  t  O.l 
C  during  l5-mln  treatment  sessions.  Comparison  of 
the  control-loop  response  in  phantom  tissue  and  In 
solid  tumors  ( rhabdomyona rcoma  RIH)  in  anesthetized 
rats  showed  significantly  different  heat  distribu¬ 
tions  during  both  transient  and  stationary  phases 
of  heat  control.  Interference  between  thermocouples 
and  electromagnetic  fields  was  reduced  by  orthogonal 
positioning  of  the  thermocouples  and  hy  at  least  a 
1  sec  interval  between  turning  off  MW  power  and  tem¬ 
perature  sampling.  The  ceramlc-f 1 1  led  waveguide  an¬ 
tennas  exhibited  better  coupling  between  the  tumor 
and  the  antenna  than  the  spiral  antenna.  Although 
positioning  of  the  rat  was  not  as  easy  as  with  a 
single  applicator,  the  crossfire  arrangement  of  ap¬ 
plicators  was  the  most  efficient:  less  power  per 

applicator  was  applied  and  faster  heating  to  the 
final  temperature  was  obtained. 


0672  BIOLOGICAL  EFFECTS  AND  MEDICAL  APPLICA¬ 

TIONS  OF  RF  ELECTROMAGNETIC  FIELDS. 
(Eng.)  Gandhi,  0,  P.  (Dept.  Electrical  Engineer¬ 
ing,  l/nlv.  Utah.  Salt  Lake  City.  UT  84112).  IEEE 
Trans  Microwave  Theor  Tech  30( 1 1 ):! 83 1-1847 ;  1982 

(113  refs). 


Current  knowledge  about  the  blolo>’l  c-i i: 
al  effects  of  exposure  to  rad  1  of  rt  t.  - 
tromagnetic  fields  Is  suns&a  r  1  zed  .  Or,.',  .r. 

and  behavioral  effects,  enhanced 
Ions  from  chick  and  cat  cortex 
glsclc  effects  between  microwave  rriiln'i 
choactive  drugs  have  been  reported.  A  :c- 
with  exposures  lasting  up  to  16  wk  rn.< 
ducted.  Results  of  the  first  15  mo  ■.>!  ,i  .r 
simulating  hucnan  exposure  to  the  Air  .  r  i  :  /  : 
system  are  discussed.  Factors  aMevJt;;.  -  . 
absorption  of  electromagnetic  raiiatit.;  -r,  • 

rized.  A  lower,  f  requency-depend». -  : t  siirr  i.i 
has  been  recommended  by  the  ANSI  LSj  i  oc-jt,!  : : .  .  . 
allowed  power  densities  are  calr;;Lirt‘d  t 
whole-body  averaged  specific  absor;- 1 i>r  rii- 
than  or  equal  to  0.42  W/kg  over  :  , 

3-100,000  MHz.  Medical  appl  Icac  lon:r  j'  •  ■ 
netlc  fields  include  hypertlierrala  .,s 
cancer  therapy,  biomedical  imaging,  and  r>  ; 
wave  heating  of  the  animal  head  an  a  , 
sacrificing  animals  and  Inact  1  va:  1  nji;  Lii. 

Areas  that  need  further  Inves  1 1  gat  1 1 


0673  UN-UNITED  FRACTURES.  PaHT  !. 

ELECTROMAGNETIC  FIELDS,  A  N'  v 
WAY  TO  PRODUCE  BONY  UNION.  (Eng.)  H 
L.  (Dept.  Orthopaedic  Surgery,  Cc, 'virsFi  i  • 
Physicians  &  Surgeons,  630  W,  1  r 8  Sr  .  .  N- 
10032).  Instr  Course  Lect  31:88-94; 


The  first  article  of  a  three-part  serit-; 
ed  fractures  describes  the  use  t  pu.; 
magnetic  fields  (PEMFs)  lo  stimulate  r.  '.m. 
un-unlted  fractures.  A  study  of  1'  78  tt  : 
patients  with  un-unlted  fractures  ^'r 
deses  treated  with  PEMFs  revealed  a  : 

77X  for  the  first  attempt  to  produc*  a;.;  •  -  • 
method  (see  Abstract  No.  0068).  A  ; 

92t  was  seen  In  a  series  ol  53  un-unit-. 
of  the  tlblal  dlaphysls  treated  at  i  i  L:"/ 
terlan  Center  In  1979.  Cont  ra ind  1  v  t  ‘  ■ 

method  and  procedures  that  arv  Imiir. i  • 
the  success  are  outlined.  FF.MFs  and  ^ 
pear  to  work  synergist  lea  1  ly  to  a.sot;r*  i 
PEMFs  are  used  in  clinical  evaluai  1 
vascular  necrosis,  looosened  prosiLi^"^, 
osteoporosis,  and  Paget's  disoasu,  av,', 
oratory,  they  have  proved  effective  in  • 
repair  of  perlpeheral  nerve  lesions. 


0674  UN-UNITED  FRACTURES.  P\K1  I  . 

CONSTANT  DIRECT  CUKKEM  I  .N  : ' 

OF  NONUNION.  (Eng.)  Brighton,  C.  T.  , 
paedlc  Surgery,  Sch.  Medicine,  Unlv.  r-  on 
Philadelphia,  PA  I9I04).  Instr  Cm-.i:-. 

103;  1982  (36  refs). 
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'  .  *^  5  '  e  :  'tee  l  I't  ens  i  t  :  es  nsiui, 

■r  ;di  v’j,-  •‘•served.  ’hr!.*  the 
•  r*'S;;!':'d  ritsud  i r  ■' asi-s  ‘.n 

rVr  1.  -elts  tadl.-aie  r‘'>r  whole- 
r  !  ’  e?v  *•.'*.  \  hi.*  ptr’sed 

■ . .  ••  ‘•■■•j.-.'Se  >  *  TI  1  at  1 -.e  .-•e'-tlsol 

•  ’  i  :’r.*’sitv  i  exposure 

'S  a:'.:  's  *;«  .  '  •  •.  i  -  'nelnd.ed 

:.ir  ire  lii.'  {dree...  irt’.ro:  r*sp  lo-es  :o 

'  V r*es,e-  m.'nt-e  .-  ,tr,-  eer’earahlo  to 

*;  s  !  ;*  eii"*,;  ].s. 


,  ••  u-yWK  WITH  Sh - 

■  ■  V  ,  i  .  ■  -i.-  p|e; 

.  A.  '  .  ■  ■  ;  ;  -  lie  K--S.  l  abs.  . 

'  ;  .  1  ;  -  .-d  e.,.  ,.,.oi's  .  h 

■  K  ,  sv  ■  ;  M  -  V  ild.-s.  c.  ; 

Sir  •  •  '  A:"  '  W  ^  ;  H.«K  - 


1  ''  i  s  :  1  og  1  ea  1 

V  •  ?  r )  r  rail  tts 


STUUIKS  (IF  LONil'TKKM  KXPi"''l'Rh  OF  THK  PUR- 
CtNK  BKMN  TO  KAI^IATION  KKi'H  TWO~WAV  PORT- 
AHl.K  RADItiS  (MKKriNO  i'APFK'l.  ( Kng .  )  SuMon.  C. 

.  (I''lv.  Neurosurgery,  I'nlv,  South  Florida  Coll. 
Modlelnc,  Tampa,  FL  Balzano,  Q.;  (•aray,  0,; 

Carroll,  F.  R.  .!  Mlerowavc  Power  1 7  ( ^ )  :  2RO-2RI  ; 
10«;  (2  retsA. 


T  -  assess  the  ellh'vt  of  prolonged  exp.'Sure  lo  In- 
leimKCtMU  mievowave  (MW)  e^^elgy  on  i  he  Iralfi,  I  f» 
?  '■  1  h  pigs  wt  ra*  titled  wirh  a  leather  harness  hold¬ 

ing  a  standard  two-wav  portable  radio  (Motorola, 
Mo'e!  MV^SO,  MHz,  h.-^  u)  SO  that  the  antenna  re- 

mat  'e.;  M  a  dlstanee  ot  1  ,  R  cm  t  rom  the  frontal  mld- 
ot  the  se-ilp.  After  a  l-mi'  training  period  to 
hailtaate  the  pigs  to  the  headgear,  8  '  ; pigs  were 
irr.idl  ife-1  tor  h  t.i  'd.av  tor  days.  To  simulate 

'■i(enst.*u  use  <>1  a  radiv  hv  a  hitrai'  operator,  MW  <>x- 
p."'i’'t’  was  O.oi'posed  ot  fepe.iled  .  1  •  m  1  0  .'Vk'los  '  1  irln 
oont  J  u(u>us-w  jee  rad  1  at  J  on  ,  H  min  pause'.  Alter  9(i 
ilav-.,  .ill  animals  were  s  ao  r  t  f  1  oed  .  Kai.  h  animal  was 
‘nu'otetl  with  Fvaus  Blue  1  hr  prior  to  sa^tlfice. 
No  areas  ot  hleod  hraln  harrier  disruption,  were  en- 
,  i  entered  .uul  there  was  no  evldeiiue  ot  Ftaln  t'dema. 
1  ..dv’itiot^  t,i  ro.itlite  prau.'ess  1  Jig.  o*  hr.il!'’  tissue 
t.’t  hemaloxvlln  and  eosln  st  lin.s,  neuroMstol  'gioal 
spt-  l.>l  Stains  uer»'  t^r.-pated  .md  s<‘ve:.r.  e-i/vm«'  his* 
t  trl  e.a  I  1  »\riihat  1  o*is  were  oarrled  out.  There  was 
!\  •  i-vKlenoe  ,'.f  tf1i;rv  to  hral.  itsstie  In  e  1  t  h<' r  the 
P  it  radiated  .Igs  or  t "  Oxuv- i  :  r  ad  1  at «  d.  The 

results  i  ud  i  ,•  1  *  o  t  h.<i  [  t  e  pe  .U  tul  d  a  t  I  V  ex  p.'su  l  e  to  ^  S2 
MH;*  MU  energv  d  >e'  not  ptoduoe  dt’t  «o-r  ah',  o  hrain  In- 
•urv  in  pl.gs  atvi  It  Is  unltkelv  ihai  similar 

iisare  <if  (w>'-vav  port.ahli-  radios  to  humans  will  pro- 
duoo  anv  hialn  In'iirv  vn  Mood-hicrln  h.iriKr  dlsiup” 
t  I  iin . 


'  •  ’  *  -•  width. 

-  e.  .  .  ..I  I’*  1*7. 

•  :  :  ;v,v  \  ; 


OhH()  SYNKKolSTIC  KFKKCTS  uK  MU'KoW.AVls  AND 

PFNTdRARHl  TAl.  IN  lABoPATiikY  KaTs  (  MFFT- 
TNC  PAPFRl.  (Kng.'l  He  Witt,  ,1.  K.  (IH-pt.  Flee- 
irteal  Kngineertng,  I’nlv.  rtah.  Sirlt  lake  Citv,  I'T 
PWIT);  P’And.ren,  1.  A.  1  *^1»iow,ive  powei  ’.'(s); 

■  •:  >q  t  -  I  v)s  •  ^  rets''. 
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B  oiogica! 
Riid^auo'^  ‘.'L  'r  f ' 


f  c, s  i  f  .  ,'inhlnoil  dosea  of  pulsed  microwave 
:  l  iMiMi  iiid  soiilum  pentobar h  1 1 a  1  on  the  ac- 
.  1.- r  shi.’C  C  te-h<'x  avoldat'ce  responses  were 

:■  .  T.ili-  l.Dr.fi-b^'aus  rats.  Six  groups  i*t 

-e:  •  wlv."',  dliterent  combinations  ot  sodlnr. 

■rsitil  v',  or  1^  mg /kg,  Ip)  fol  lowed  by 

:  {t\-  r  (:'  or  !  3-*GHz  carrier  wave,  S'lff 

?~usoc  pulse  width,  for  30  min).  Aftor 
r  -h  ‘T  radiation,  rats  were  removed  to  a 
’  h.  N  a  u1  ^ !  ven  10  min  to  explore  and  adapt 
trilnlrp^  was  begun.  The  conditioning  st  Imu- 
•i  -as  a  combination  of  sound  from  a  speaker 
a  i  illumination  from  the  24-V  lamp  in  tlie 
'  ruut  rhn  rat  happene«i  to  occupy  at  the  on- 
t''*-  During  the  training  trials,  the  toi 

1  '  ic  ••  nd  1 1  I ono<i  stimulus  (US:  0.?3  mA 

.  1  u  f  ...f  .onsranc  current  delivered  la 

; rl'.  r  -A  ttu'  shutrle-box)  by  10  sec  and 
no  until  the  rat  made  an  avoidance,  escaped 
nu  shuck,  cr  sec  of  foocshock  had  been 

A  training  session  consisted  of  SO  trials 
n  avc'iace  3  i-soc  Intertrlal  Interval.  The  ef- 
:  dr.g  Juse  and  the  Interaction  between  drug 
'  1  f  i.i  1  .u  im  treatment  were  s f at  Is t  leal  ly  sig- 
:  reas“s  ( n  Irug  dose  were  associated 

'  Tt  ,.1'!  lutc’uie-.  t'.  escape  or  avoid  for  both 
r'd  ,1.1  radlar<’  1  rats.  There  was  no  dlffcr- 
.  *  ween  radiated  and  nonradlatod  rats  receiving 
c.  M'-.wf  .-e  r ,  radiated  rats  glveii  either  10  or 
k wer»-  slower  than  nonradlated  rats  given  tb.e 
s-ukirnsr  Jng  that  there  was  a  synergism  be- 
1  .“^w  radiation  and  drug  doses  of  10  and 
f  c  •  ’■  lb  it  bi  t  a  i  . 


The  transmitted  p  wor 
power  density  (PHj  on  the  . 
pies  Is  presented.  The  mt * 

1  I  on  id  sample  in  a  n-.art  • 
piwer  behlrul  a  sample,  wh  — 
disturbing  the  fW-ld  at  i  tu 
propurt  Icina  I  to  the  IT’  : 

I  •  determine  the  pru}’  -’':  ’ 

;  .  r-  Is  pla  ed  In  .*  PK  i  ; 
ct'-ss  secti"t'.  .IS  f  sat:,pJ« 
thi-  sample  is  used  l..  meusc.r 
ir.t-  1'!)  Ik  determined  hv  rr:eu 
«- r  Kith  the  same  small 
ke»-j.lug  tbt  surfaet'  if  Mu* 

the  Incident  wave.  I  ••  a  r  ^ 
•ident  power  and  reilecfrt 
t 'if  Ir.ptit  waveguide  '  t 
t  ir  calculating  the  spi o  :r 
f^lves  thtr  value  <'t  the  .'A*' 
e  f  1 ...  I  com! iJi‘ 1 1 V  1 1  V  ,  •! ; 

loss  tac.geut  oI  the  sampl.  . 


■  nH3  KFKKrr  '>F  .,0W  hi  ^ 

(»S  THE  I'l't'C)!  SM,  •'  1  >• 
I  NASr.STHtT  1  ZK.l)  RAT .  1 1  lu-. . 

;ologlc-PharnjacoIogic  ,  Bit.  •> 
.‘ert  HJnsteln,  h9hZ]  Viijtcrh 
Rilcrowave  Power  l7(4):l2h 


H'/PFRTHKKMIA  APPLICATOR  WITH  MOVING 
MKCrRiinES  (MEETING  PAPER).  (Eng.)  Cur- 
('lopc.  Electrical  Engineering,  Unlv. 
•’dmonton,  Alberta,  Canada  T6G  2C7);  Voss, 
’  Microwave  Power  1 7 (4 ): 284-285 ;  1982  (2 


i!  c  phantoms  and  capacitive  electrodes 

r';  High  ac.  HO  degree  arc  were  submerged 
,its  l  <’1  a  s.sllne  water  bath  Co  22.1  C.  Small 
ej'ectrodes  provided  200  W  at  a  fre- 
MHr  for  lO  min.  Temperature  gradi- 
’  *'«•  -war  cvllnder  are  Illustrated,  Extr.-j- 
tl-  oaca  suggests  that  this  technique 
•- I  '5  achieve  a  tumor  temperature  of  4*'- 
•  1  I  r-.g  all  other  body  temperatures 


*  hroiDC-ni  eke  I  insulated  elv'.  t  r  U 
.T;  the  duodenal  wall  of  ^  male 
he  ctfe<Cs  of  2,4S  GH?.  mlcf'wac., 
•mooch  iBuscle.  Rats  1'.  i  c’.i  '.d' 
were  Irradiated  in  a  mulihc.uie 
ciU/cm^  or  1-4  hr.  Specitic  abs 
measureo  by  readings  of  forward  -t 
at  5,  7, .5,  and  10  mW/cm^  were  . 
nW/g,  respectively.  During  1  i.. 
slow-wave  frequencies  acc.elersii 
MW  exposure  began  (by  9"  .it  5  *'»• 
cases  and  by  197.  at  7.5  mW/.-:m7  io 
and  disappeared  10-15  rrin  aftoi 
posure.  Duodenal  viv-“Clon  pot  (!>•  1  ' 
bv  radiation;  the  ellcct  was  ;i;  te 
5  irW/cm^.  The  result  >  •-lew  r 
irical  activity  is  al  t'-cii  .l  f  .  ■'« 
accf  lerat  1  ng  effect  on  dui.1i:..'.; 
dependent  on  thermal  avtivitN  w 
effect  on  action  potent  1.^1  .>  i  -  c 
cl f  K  MW  effect . 


‘■'•'f’hf-  PHKrrSE  METHOD  TO  MEASURE  PI)  A'-D 
I'  P  PIO'.OOH'AI.  SAMPLES  (MEETING  PA- 
Ou-n.  7.  .-Y.  (Microw.ave  Res.  Inst., 
’•St.  NV'w  York.  333  .Jay  St.,  Brooklyu, 
1  ,  1  Microwave  power  1  7  ( 4  )  :  28  7-2B9  ; 


Of, 84  I  ACK  t/F  ML’TAviEM' 

ASPEKGIl.U'S  AM'-  : 
H.7175-GH?:  CW  MICROWaVVS. 
(Dept.  Biology,  Coll.  Soli: 
Habash,  R.  W.  Y. ;  Al-Ha; Id , 
ex-  17(4)  :  345-  IS)  ;  )  9MJ  ? 


B^oiogicji  t^Vrrs  of  Nomonizing  Eiecfrom^ignL‘i<c 
^jJ'd.'cn  V/'.',  Ocfooe.'  ^9iJ3 


Current  Literature 


Thf  mil  t  I  c  etfects  of  8.7175  GHz  I'on  ^  I  nuoiis  wave 
(GW)  mli'rowdve  (MW)  radiation  were  stndi-.d  in  conld- 
ia  of  Aspt*  r  i  I  I  ns  atast  etodaml  .  Conldia  were  exposed 
In  rf’f  near  field  of  a  horn  antenna  for  ^  or  h  hr  at 
an  estimated  Ineldent  power  density  of  2.09  mW/cm-. 
Kxpusures  were  carried  out  In  the  dark  at  tempera¬ 
tures  ran^lns  between  28  and  '}()  C.  During  Irradia¬ 
tion,  the  suspension  was  continuously  stirred  by  a 
rotating  magnetic  stirrer  (rate  of  rotation,  U  Hz; 
a  lb. 87  X  10”^  tesla  magnetic  field  was  Induced  by 
the  stirring  device).  The  frequencies  of  conldial 
color  variants  and  of  8-azaguanlne  resistant  mutants 
in  treated  and  un'reated  populations  were  compared. 
Both  treated  and  untreated  conldlal  populations  gave 
similar  frequencies  In  morphological  and  In  drug-re¬ 
sistant  mutants.  The  response  was  not  affected  by 
exposure  duration  or  by  temperature  elevation  (2.2  C 
and  2. A  C  higher  than  controls  after  3-  and  6-hr  ex¬ 
posures,  respectively).  The  results  demonstrate  a 
lack  of  genetic  response  of  conldia  of  A.  amstelo- 
dami  to  8,7175  GHz  CW  MW  radiation. 


'h85  PSyCHOLCXtlCAl.  SYMPTOMS  AND  INTERMITTENT 

HyPKRTKNSrON  FOLLOWING  ACUTE  MICROWAVE 
EXlh^SL'RK.  (Eng.)  Forman,  S.  A.  (Navy  Environment¬ 
al  Health  Center,  Norfolk,  VA  23511);  Holmes,  C.  K.; 
McManamon,  T,  V.;  Wedding,  W.  R.  J  Occup  Med  24 
( : !  )  ;93:-Q34  ( 1 1  refs). 


Psvcho  logl cal  symptoms  and  hypertension  following 
accidental,  acute,  high-level  exposure  to  X-band 
microwave  (MW)  radiation  are  reported  In  two  healthy 
men  operating  a  portable  hlgh-power  MW  radar  track¬ 
ing  system  during  military  field  maneuvers.  The  ex¬ 
posures  occurred  In  the  radiating  near  field  and 
were  from  a  continuous  wave  beam  from  a  uniformly 
illuminated  circular  aperture  antenna.  The  worst 
case,  a  54  vr  old  man  who  was  exposed  continuously 
for  80  sec,  showed  an  electric  field  strength  of 
4'5-580  V/m  (corresponding  to  an  equivalent  plane 
wave  power  density  of  60-90  mW/cm^),  lotmedlate  ef¬ 
fects  were  severe  chest  pain,  vertigo,  and  a  heating 
sensation  of  the  chest  and  head.  Rapid  onset  of  re¬ 
current,  severe  headaches,  insomnia,  Irritability, 
and  emotional  lability  were  also  experienced.  Peak 
severity  of  the  subjective  complaints  occurred  3  mo 
after  the  exposure,  coincident  with  a  diagnosis  of 
arterial  hypertension  in  the  range  of  160/105  which 
was  controlled  with  medication.  After  1  yr  of  fol- 
low-up,  blood  pressure  readings  were  normal  but  psy¬ 
chological  problems  of  varying  severity  persisted. 
A  .’I-vr-old  man  sustained  Intermittent  exposure  to 
the  MW  beam  over  a  period  of  5  min  (total  time  of  ir¬ 
radiation,  approx.  75  sec).  Immediate  effects  in¬ 
cluded  a  heating  sensation  of  the  head  and  chest  and 
a  headache.  Irritability,  Insomnia,  headaches,  pho¬ 
tophobia,  and  visual  blurring  were  experienced  sub- 
seq<jently.  Hypertension  of  I40/1D5  was  detected  4 
mo  after  the  incident;  It  was  controlled  with  medi¬ 
cation.  Blood  pressure  was  normal  at  the  12-tno  fol¬ 
low-up;  emotional  lability  and  Insomnia  persisted. 
No  ('rganlc  basis  was  discovered  for  the  psychologi¬ 


cal  problems  or  the  hypertins;  ii  .x  -  r; 
men;  a  dlagnos  Is  of  acute  pos  t  -  t  r  ! 

order  was  given  In  both  cases. 
men,  aged  30  and  39  yr,  were  L'Xp  ,.<  :  ’ 
power  density  for  5-10  sec.  Th«v  ' ;  f 
vertigo,  and  a  hea t  Ing  seusat  1  ^ .  b  . :  ' 
did  not  persist  bey«jnd  3  wk  ar't-; 


0686  DEVELOPMENT  AND  GSr  if-  A  S 

WAVECL’IDE  CHAMHKK  F  F  .  -  ..A,-  A- 

DIATION  KILLING  OF  THE  AN!'  iNAir  FA'.  -  c.* 

Schneider,  0.  R.  (Dept.  Pharmac-<!.f-..  . 

Wayne  St  at  e  Uni  v .  ,  540  East  Canl  :  !  !  .  :  .  '  •  :  •  ,  ! 

48201);  Felt,  B.  T.;  Raf.paoort.  M.  . 

J  pharma  CO  I  Methods  8  (  4 )  ;  2  •  ‘  - .  '  -  ,  .  •  • 


A  nonrestraining  waveguide  cEairhi-r  Gsi,  ’  ■ 
with  focussed  2450  MHz  mlcruwavi  .  “^W  t  !:  •' 
kill  snail  rodents  rapidly  and  with  ;;  : 

animals  is  described.  The  design  is  a  *. 
observac  ion  that  a  rodent  will  pre  I .  :  i  t  A  . 
a  darkened  hole  (e.g,,  In  the  hr  >hJ  la  <  t 
waveguide  chamber  device)  with  a  delav  m *-  i 
sec  after  being  placed  on  a  llghte.^  pl -.ti  r::  a: -a 
cent  to  the  chamber.  The  MW  genera:  r  r ..  ^ 

waveguide  chamber  is  attached  must  hav.  ...  r,' 

3.5  kW  output  power  to  properlv  he.r,  :  r 

Che  small  rodent  head  within  the  time 
msec  required  for  the  accurate  measuri  ti.i  ; 
concentrations  of  rupldly  modula:<-d  ic  ;' 

Indices.  For  maximum  coupling  of  MW  v, 

rodent  brain,  animal  placement  must  he  .j  c,-.’ 

of  1/4  wavelength  from  the  closed  end  of  - 

guide.  To  insure  accurate  positioning  (  t  a  s-iand 
ing  wave  of  MW  radiation  at  this  loourifin,  t 
screw  tuner  waveguide  section  Is  ir.ser';  •  >  :  :'.t 

waveguide  system  between  the  magnerr-  n  and  :hi  '  .im- 
ber.  A  positioning  cup,  consisting  la;  ;  i 
llndrlcal  tube  with  a  rounded  end,  Is  pin  r-  t'  :  a.-'', 
the  waveguide  to  optimally  position  tha  ii;:  , .  :  ^  iJ 
within  the  energy  field.  Two  versions  ol  the  wave¬ 
guide  have  been  extensively  tested:  a  W'R-.'-4 

chamber  suitable  for  either  the  neonate  mi  .st  or  rat 
(up  to  10  g) ,  and  a  WR-430  chamber  f  ■>t  us*  w  r''  - 

adult  mouse  and  small  rats  (to  5(i  g  i  .  r  .  ,  : 

the  entrance  hole  is  positioned  at  dl,«:.AO' 
and  3.69  in  from  the  terminal  end  of  W'- 
the  WR-4  30  chambers,  respect  1 vpI v . 


0687  PULSING  ELRCTROMACNK.TU:  El-;' 

TREATMENT  OF  NON-UNION 
(Eng.)  Caullay,  J.  M.  ( Ort hop.iod.  ‘  c  .r 
Unit,  Royal  Infirmary,  Glasgow,  Scorlv- 
S.  J  R  Coll  Surg  Edlnb  27(2):1'2-:  , 

refs) . 


Four  cases  of  non-union  of  the  tlhi.i 
fully  with  pulsing  elect  romagnet  1 ' 
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Currefit  L  lerjture 


A  :  »  v' :  '-'■’t*  ,'<,'11  suit  act*  Is  -iove  Loped  to  deter- 

etreut  a:)  externally  applied  electric 

’  -r  1  c-Tditlon  between  negative  charges 
.’'‘i  .!u.- '  I'  t^e  •-■1’.  jT’io'.b  r  Htie-  and  positive  Ions 
.  "  .1  • '  •  r  -  :  -1  '  r  a  i  a  c  tin*  s^i  r  f  ace  ,  The  cell 

Is  ass  ,  b,.  a:’  Imiaovahlt*  he'rlsphere  with  a  con- 

J  1  b  t  t  I  bu  t  1  or  charges  »>t\  the  surface.  A 
borr  >^e  'e('.;S  r-lectrlc  field  lb  applied  parallel  to 
the  s.^rta  »•  i.ti  which  the  hemisphere  Is  affixed.  At 
a  tire  period  otter  the  application  of  an  eMernal 
t>'.ec:rlc  field  tr-.at  Is  l<:>ng  compared  to  the  relaxa- 
:lc:'.  'ime  of  the  surrounding  Ions  but  short  compared 
t('  the  ’ime  reeded  fur  movement  of  the  charged  mole¬ 
cules  wit^'In.  tht^  surface,  the  electric  field  due  to 
cou’it  er- Ion  polarization  can  be  estimated  at  any 
poi  'C  .  the  cell  surface.  The  electric  field  was 
ovalua'cd  ht  each  point  on  the  surface  under  the 
i'^s-  mp'lt  n  that  qaK^.  <<  kT  where  q  Is  the  charge  of 
io-'  -'ear  the  surface,  a  Is  the  radius  of  the 
cell,  !s  the  external  electric  field,  k  is  Boltz- 
a.np'-*  co“  ra".t,  and  T  Is  the  absolute  temperature. 
Pl":^  :le  electric  field  are  given  as  a  function 
cell  surfa'e  potentials  from  10  to  80  mV,  temper- 
atuTf'  rr.rr  '  to  3'  C,  and  electrolytes.  The  solu¬ 
tion  ■;  h,*  electric  field  due  to  Ion  polarization 

is  ic  it'pendent  of  the  cell  radius  for  small  applied 
fields  approx.  1  V.'cm);  If  qaF^  <  kT,  It  will  de- 
pvn.i  u::  the  cmII  radius  and  polar  spherical  coordi¬ 
nate.  A  more  refined  model  would  Include  dlstrlbu- 
:i?ns  nf  discrete  charges  on  the  cell  surface  In- 
-iti'id  .'f  a  continuous  distribution,  allowance  for 
re<: s  t  r  1  but  i  ill.  of  surface  charges  with  the  field, 
sn  *  tPu  ftth'rts  of  bi'und  water.  The  model  presented 
d  ‘es  predict  a  force  due  to  courter-lon  distribution 
pc'l  1  i:a:  lu'n  that  could  significantly  affect  the 
■'barges  that  are  embedded  In  the  membrane. 


l.^d'KKMIA  IN  WOKKKRS  EXPOSED  TO  ELECTRIC 
AND  MACNKTIC  FIELDS  (LETTER  TO  EDITOR). 
Kng.'  Wright,  W.  F.  (Dept.  Family  and  Preventive 
*^ed  i  c  1  r.c  ,  I'niv.  Southern  California  Sch,  Medicine, 
!. 's  Anpeles,  CA  *50033);  Peters,  J.  M.;  Mack,  T.  M. 
i.ancet  .V  «  308  >  ;  I  1  80- I  !  A 1  ;  1982  (11  refs). 


“ml  a  In-idence  In  Los  Angeles  County  from  1972 
tu  ;q’d  in  white  males  occupationally  exposed  to 
e’lec'ri'a!  and  magnetic  fields  was  studied  following 
reports  suggtistlng  an  Increased  risk  for  leukemia 
w'rh  exposurn  to  electrical  and  magnetic  fields. 
T'vr-*  w*‘re  33  cases  of  all  leukemias  among  occupa- 
rW'nallv  exposed  men;  the  proportional  Incidence  ra- 
ti'i  {  P I  *■  =obsc  rved  /  expect  cd  x  100)  was  128,6.  For 
acii**’  leukemias,  Che  number  of  cases  was  23  and  the 
P I  k  For  acute  myelogenous  leukemias  (AML), 

rb^-  ;-.umb"r  of  rases  was  22,  and  the  PIR  207,1,  The 
iira  indl'afe  that  th'-ro  Is  a  trend  toward  Increased 
PIHs  In  occupationally  exposed  males  and  that  the 
risk  K  greatest  for  AML.  AML  In  power  linemen  and 
telopb.nnr  linemen  and  the  cumulative  PIRs  for  all 
e’etrrlcai  for  acute  leukemia  and  AML  are  slg- 

1  f  1  c  an :  . 


0692  KKFlCrS  oF  iJiW-l.rVl-l  -I  r  -mA.: 

ON  THK  .KYK  t>r  ibF  i-A-'. 

Munemorl,  ,1.  (Dept,  hlectrlc^;  ' 

I  t»s t .  Techno  1 1  ig  V  ,  1  •-  V  f • ,  '  i  >  -  .  ,  , 

.lapa'i);  Ikeda,  T.  r:  1  -  .  r 

1 982  ( ■i  refs). 


The  biological  effects  c;f  luw-lt-.'i-;  :  .  . 

radiation  were  investigated  1 1.  tie  .  •,  ! 

crayfish  (  procambarus  c  1 «  rk  1  l  )  .  '  :  -r  r  «• 

Inserted  Into  a  waveguide  and  iir,i.dii'e:  ^  P--- 

er  of  I  mW  for  I  ml::.  MW’  p wr  Wca  ,  i  i  f  i-- 

HP  Model  8620C  sweep  osc  1 1 1  at-.'r  uperat)  ug  a'. 

GHz  (continuous  wave).  Elect  rules  weri-  1  . sorted  in¬ 
to  the  the  optic  nerve  from  the  side  t’,-  wave¬ 

guide  to  measure  the  spontaneous  ils. barge  wlt  u  ,t 
disturbing  the  electromagnetic  teb*.,  .  i  ..ntd- 
neous  discharge  was  recoried  fi.r  1  :  i  .  .rra- 

dlatlon,  during  1  roln  rf  1  r r.ib  1  ,i t  1  ,  uu:  a.'.f.  ibe 

power  was  turned  off.  Altboug*.  t  be  .vm,  .  :  ■  :•  :  t  r;e 

waves  and  the  mean  value  of  the  1  r  t  e  '  s 
were  not  s  I  gnl  f  1  cant  1  y  changed  t^'e 

distribution  of  the  Intervals  i-.-i 

gradually  at  Che  beginning  of  exp^b^rc  .o.  ,  : -n.-:-, 
creased  and  approached  pre-i  r  r.ad r 
calculated  power  density  at  the  i-'-v  Irra¬ 
diated  under  those  conditions  wab  r-  T'  c 

the  calculated  temperature  ir.creav,-  r  ,  t  .r 

1  min  of  1  rrad  1  at  Ion  was  U.O ’  C .  Tb.;s  t  v  -i 

response,  which  was  obtalnovd  at  a  -•  .  .  'w-.  r 

than  Japanese  maxlumum  permissible  <,•>.;  ns ^  1-  •'•I;', 

was  not  due  to  a  thermal  efrect. 


0693  MORTALITY  FROM  LFl’KLMlA  IN  -  bV- 

POSFD  TO  ELFCTRICAl.  A.ND  MA/ S;':  .  b 
(LETTER  TO  EDITOR).  (Eng.)  Mllham,  b.  W  -.’-  c'  u 
State  Dept.  Social  and  Hvaltb  r:vrvi,.v,  .  -  t,  wa 
98504).  N  Eng  2  Med  V>7 :  N -i  ;  -  • 


When  proportionate  mortality  r.!:;  -  -M 
expected  x  100)  s t andard  1 /v.i  f-y  ig*  u;. d 
were  calculated  for  158  cavix*- ' : -d.  ,,t  b  cr 
occupational  classes  In  t  •.  i 

through  1979,  leukemia  r  t  !  ,  :  *  .  u  - ' 
found  to  bt‘  greater  than  «.  x;  .  t 
old  whose  occupations  re«;utre«i  t  <  ■.  «. 

trie  or  magnetic  fields.  Tf  *•  : •  r  ‘ 
from  67  (welders  and  M  ir.' 

St  .at  ion  opera!  >  r  s  1  in.  t  b  *■  .  . :  ,  ■  . 

sur’e-I  exposurv  t  ;  <'  1  e%‘  t  r  l  ■»  ‘  ■  ^ : 

averaged  137.  Tfu-  ewp  wa*.  i  ■  . 
tlons.  For  acut--  ’.•ukv.ria.  •  •  • 

(streetcar  and  suhw.iv  Tvt  -r::-.  • 
and  radio  repairmen^  an'  t>*  ‘  •  •. 

ot  expected  tot-al  and  u  it-  : 

from  1.7  to  3  7  and  from  .*  ; 

The  avithor  states  that  iv.i;  ; 

occupational  exposvjro  t  -  r 

fields  has  not  mentioned  v’ar i  v 
these  findings  suggi-sr  a  uMu-'al  - 

electric  auvl  magnetic  fields  ami 


•;C.  d 


ya 
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Curreni  Lileroiure 


B'Oic^pcdi  i’lvds  of  Nctvontjing  Eioctromognctic 
RdO  Ocrv-'-e'  '9d3 


clmo  of  the  mlor  to  MW  radlitlon  was  assessed  by 
tneasurlnk^  the  interval  between  the  onset  of  exposure 
and  the  time  fnr  KHl.  to  reach  a  point  corresponding 
to  (!-l'e)  of  the  total  change  (approx.  63X  above 
baseline''.  The  response  time  decrt*ased  as  a  power 
function  with  Increasing  SAR,  from  9  min  at  19  W/kg 
to  and  3.4  min  at  fR  and  194  W/kg,  respectively. 
When  deep-body  temperature  was  measured  In  re¬ 
strained  mice  during  exposure  to  MW  radiation  (Inci¬ 
dent  power  of  !  to  10  W),  a  direct  correlation  be¬ 
tween  the  rate  uf  Increase  In  deep  body  temperature 
and  SAR  was  observed:  the  temperature  Increased  by 
n  .0<104  C/sec  lor  each  W/kg  elevation  In  SAR.  The 
results  suggest  that  control  of  KHL  In  Lh^.  mouse  la 
highly  sensitive  to  the  rate  of  heat  absorption  and 
support  the  hypothesis  that  the  mammalian  heat-dis- 
slpatlng  svstem  Is  highly  affected  by  Che  rate  of 
temperatvire  Increase  (l.e.,  temperature  regulation 
as  cipposed  to  t  he  rmo  regu  1  at  I  on ) . 


0699  KKFFXTS  OF  ELKCTROMACNKTIC  STIMULI  ON 

BONK  AND  BONE  CELLS  IN  VITRO;  INKIBITEOM 
OF  RESPONSES  TO  PARATHYROID  HORMONE  BY  LOW-ENERGY 
LOW- FREQUENCY  FIELDS.  (Eng.)  Luben,  R.  A.  (Dlv, 
Biomedical  Sciences  and  Dept.  Biochemistry,  Unlv. 
California,  Riverside,  CA  92521);  Cain,  C,  D.;  Chen, 
M.  C.-Y,;  Rosen,  D.  M.,  Adey,  W.  R.  Proc  Natl  Acad 
Scl  USA  79  :41R0-41B4;  1982  05  refs). 


The  effects  of  clinically  useful  pulsed  eleccronag- 
netlc  fields  (PEMF)  on  cultures  of  the  osteoblast¬ 
like  mouse  cell  line  MMB-l  were  studied  and  the  re¬ 
sponses  of  the  cells  to  hormones  that  etcher  do  or 
do  not  appear  to  act  primarily  via  plasma  membrane 
receptors  were  examined.  PEMFs  were  produced  by  the 
paired  square  Helmholtz  colls  of  the  Bl-Osteogen 
clinical  field  generator.  In  one  configuration,  a 
continuous  train  of  single  pulses  was  produced  at  a 
frequency  of  72  Hz.  The  second  system  consisted  of 
bursts  of  4-kHz  pulses  lasting  5  msec  and  repeated 
at  a  15  Hz  rate.  Both  fields  generated  an  electri¬ 
cal  gradient  of  I  .0  mV/cm.  Exposure  to  both  PEMFs 
Inhibited  accumulation  of  cAMP  stimulated  by  para¬ 
thyroid  hormone  (PTH)  or  osteoclast-activating  fac¬ 
tor  (OAF)  by  decreasing  the  hormonal  effects  on 
adenylate  cyclase  in  the  cell  membrane.  Inhibi¬ 
tion  of  PHT  and  OAF  responsiveness  persisted  after 
the  cells  were  removed  from  the  fields.  The  cata¬ 
lytic  activity  of  adenylate  cyclase,  as  determined 
by  fluoride  activation,  was  not  changed  by  exposing 
cell  cultures  to  either  PEMF.  The  Inhibition  of 
cAMP  levels  was  attributed  to  field  effects  on  cell 
surface  receptors  for  the  hormones.  Neither  field 
altered  Che  effects  on  collagen  synthesis  of  1,25- 
d  Ihydroxyvltamln  D3 ,  a  hormone  with  a  cytoplasmic 
receptor.  Another  cell  surface  effect  was  the 
blocking  of  PTH  inhibition  of  collagen  synthesis 
by  the  fields.  No  significant  difference  was  seen 
in  the  effects  of  the  two  PEMFS.  These  experiments 
substantiated  the  hypothesis  that  field  effects  are 
mediated  through  the  osteoblast  cell  membrane  by  In¬ 
terferences  with  hormone-receptor  binding  or  recep¬ 


tor  coupling  with  adenylate  cyclasr. 


0700  LOCAL  HYPERTHERMIA  F()k  TKKATVrN' 

CINOMA  OF  THE  PROSTATK:  A  ;  P  ‘  V 

REPORT.  (Eng.)  Yerushalml  ,  A.  (PidU:  In  i  , 
Welzmann  Inst.  Science,  Rehovot  76]''L,  !-srai‘;  'i;  s*  r 
vadlo,  C.;  Lelb,  Z.;  Flshelovltz,  Y.;  K''f"rw‘,k , 
Stein,  J.  A.  Prostate  3:623-630;  1982  ^28 


After  extensive  animal  experiments,  15  parlvnts  with 
prostatlc  carcinoma  received  a  total  of  1-*'  in.it- 
ments  of  local  deep  microwave  hyperthermlo  ^  ;  OHUTf , 
2.45  GHz)  either  alone  or  in  combination  wltK  r^d:  ' 
therapy  (6,200  rads)  or  hormonal  therapy  ‘‘ 

day).  LDMWH  was  delivered  from  a  probe  - 

to  the  rectal  cavity.  Tumors  were  heated  t ..’-4' 
while  non-lnvaded  tissues  were  maitu  al  n'-d  at  a  r'-r- 
perature  below  32  C.  A  total  of  6  to  Q  ^  -min  LjiM’-'H 
treatments  were  given  at  2-3  day  IiUerv.ils.  Triat- 
oents  were  well  tolerated  by  all  of  the  ,i;:d 

subjective  and  objective  Improvements  wt-rt-  rt"  t  i*-q 
In  all  cases. 


0701  INTERACTION  OF  MICROWAVE  KADIAT:  'S  W ; " H 

TURXEY  SPERM.  (Eng.)  Hall,  C.  A.  (la-'. 
Environmental  Biophysics,  Natl.  Inst.  Envlr  I'roiv.a'. 
Health  Sciences,  Research  Triangle  Park,  SC  :  ■  '  ^ , 
Galvin,  M,  J.;  Thaxton,  J.  P.;  McRee,  D.  1. 

Environ  Blophys  20(  2 ) :  145- 1 52  ;  1982  M'  rt-:--'. 


Mature  turkey  sperm  were  exposed  In  vltr  2  • 

GHz  continuous  wave  microwave  (MW)  radlatJ  ’n 
temperature  controlled  waveguide  apparar  s.  T-r;- 
perature  was  maintained  at  40.0  t  1  .  ^  rr 

suspensions  were  exposed  for  30  roln  at  a",  r.-  r.uv 

specific  absorption  rate  (SAR)  of  eltf-r  1.  i  *,  : 

50  mW/g,  Samples  were  stirred  during  t''  Mur*  ‘  . 
magnetic  stirrers  mounted  below  the  w,tw  • 

eliminate  variation  in  intrasample  t um; •  r  it n : .  -  . 
The  following  parameters  were  examined,  an." 

after  MW  exposure:  percentage  vlabllltv, 
abnormal  sperm,  and  release  of  the  lariaru 

dehydrogenase  (LDH)  and  glutamic  ox.t)!,  •ra.'Ma.'r! 

nase  (GOT).  Removal  of  the  seminal  plasma  had  "n  •  : 
feet  on  spermatocyte  viability;  thus,  fh.-  r**ii'*> 
are  from  washed  spermatocytes  only.  T*'.'  r'-e  ri. 
perform  the  experiments  and  the  stlrr;-,-  f  ■'» 
samples  produced  no  observed  changes  tn  .  ;  •;  1  :  c  y 

of  the  sperm  or  enzyme  release.  Vlablllr  •  w.i^^ 
or  above  for  all  exposed  and  control  yon;  m  .v:  *  whk 
not  significantly  affected  by  In  vitro  exr  ^^  jros 
SARs  of  1,  10,  or  50  mW/g.  There  were  no  slpnltl- 
cant  differences  between  treatment  groups  In  t!^e 
percentage  of  abnormal  sperm.  Release  oi  ihe  evt  >' 
plasmlc  enzymes  LDH  and  COT  was  not  s  i  yn  I  f ;  in t  .  v 
altered  by  MW  radiation. 
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Cuffent  Lileralure 


.  '  .k:.a'  )S  lii-  MAMCN.vsr  ri'Mims  aktkk  i.o- 

UK.WAVh  HVHf  HniKlO'.  :A.  I.Kn.:.) 

K.w.  . ’‘h  •  s  i  Si- ht*s  l-'.st.  Tnlv.  Mainz* 

1  -  :  -ssr*  J' ;  .  '  Mj  )  n  z ,  W.  (;**rn.i'iv  !  ;  Otte, 

•  -  ul  ;  ,  t  :  \  M  .  hlt5;'‘.vs  H 1  ; 


xv^t;:^ilion  -.»!  Linoi  Lisbiu'  daring 
'  ■  .r.  i  i- r  wa  s'l'  (  MV.  >  Is  y|>e  r  t  ht?  r’Tii  a  trealmiMit  of 

•  a  r 1  :v^.a  ;  co-v.a  tanar.s  in  rats  wer-a  studied.  Tu- 
t:  wi-rt  (>:\  the  nir.J  teet  ol  27  '-.jO  g  i  ti- 

■  r  cv;  > rj  j,  I  t‘- t'.i  ~  i  c*  .  f.its  ur!  both  sexes  un’tl  tumor 
•  .Tie-.  rt-a.oieJ  l.'-'-S.o  ml  !  l0-;7  days  a!t«‘r  Itriplan- 

'  ‘^1-  .  I'bse  rvat  ions  were  performed  on  a  totaJ  of 
•I  :  am  r- ;x.arl  rats  an  es  t  het  I  zed  by  ip  injection 
t  ‘"-diam  ;'.e  I'.L  ha  r  bl  c  «il .  Tumors  were  hovated  to  sO, 
and  •«  1  C  t'  r  3-.)  ml:',  by  application  or  MMz 

raJi-ition  pr.>dui.ed  by  a  Riidarmed  type  12  S  2*' 
ceni-ratot.  Turn'  r  temperatures  were  monitored  with 

■  ini  atiirl  zed  t  he  rmocouplea  and  the  power  of  the  gen¬ 
era:  jr  was  adjusted  as  required  fo  maintjin  toinor 
‘emierntates  constant  to  within  O.l  C.  Core  temp- 

ratiires,  mean  arterial  Mood  pressure,  and  blood 
>  as.'s  t'  *  he  lett  carotid  artery  were  also  monltor- 
'•'1.  Arter  heating,  tumor  tissue  biopsies  were  tak- 
■'n  t  rr,-.'a«.nre  the  ox  v^;enat  ton  state  whlell  was  iletor- 
"i'-'  :  t  hi*  X  y  hi'-mog  I  <>  hi  n  (fil)>‘7>  saturation  of  sin- 

Ci*-  h  ood  C'lls  wit'  in  t  imor  ml'  r ovesse  1  s  with 

1  rs  up  to  12  urn  using  a  c  ryoph'.- 1  or.'-t  r  Ic  meth- 

'  h, .  •.  I ;  .ration  varied  trom  0  t<)  )v  >  s.iiur.ition 

with  a  mi-an  v.il-ie  of  5l  sat,’;  in  I  1  control 
tu-'Ts.  After  ■*  <  C- iivpe  rt  he  rmi  a ,  mean  saturation 
i.u'f.aseul  bb  sat.l;  (II  tumors).  However,  mean 
tumor  oxygenation  dei.  reused  to  47  and  »4  sat.t  after 
'  and  ‘ih  C  hyperthermia,  respectively.  No  'zhanges 
!u  Core  temperature,  blond  pressure,  or  bMod  gases 
wt're  recorded.  Lower  saturation  values  at  45 

C  were  attributed  to  dc'.reased  nutritive  blood  flow. 
T'-.’t  a!v)l  ic  nee. is  of  the  tumor  tissue  such  as  oxygen 
'•onsumptlon  seem  to  have  a  .mlaor  effect  on  the  in- 
t e rcupl L lar y  Hbo^  saturation  distribution. 


■  :>J  bdlKNTlKIC  A.S'D  iiV'i;iKNlC  iSSbKS  IN  BIOLOG¬ 

ICAL  RMSEARQl  ON  MICROWAVES;  TOWARD  RAP- 
PROCHt-^MENf  HETWErlN  LAST  AND  WEST.  (Eng.)  Juste- 
sen,  i>.  R.  (Dept.  Psychiatry,  Untv,  Kansas  Sch, 
Medlciiu?,  Kansas  City,  Kansas  66103).  Radio  Science 
i  7(  '-S)  :  1  S-l  JS;  19H2  (74  refs)  . 


Many  issues  and  controversies  separate  the  exper- 
imentnl  r  ad  i  oM  o  I  jg  I  s  c  and  Che  hygienist  from  the 

goal  ■>t  attaining  a  concordant  view  of  biological 
eftf  iLs  exposure  to  microwaves  and  other  r.idio- 
r  i  •-qu-'ic  V  electromagnetic  (RFKM)  fields,  Althotigh 
t  h»-  strongest  notes  ot  -iiscord  are  struck  by  East- 
'1  i  r  1  e  rcn.:e  s  (e.g.,  recotninendi’d  limits  with  re- 
••P‘'ct  'o  ••:<  pos’ I  r  I.'  "f  human  populations  to  RFKM 

ar I?  n.-. ra  1  1  y  orders  of  magnitude  more  strln- 
‘  ^  he  I'SSR  than  In  i  he  U.S.),  lher»»  .ire  dls- 

'la  tr  not.'S  as  wel  I  -within  national  boundaries. 

■'•'J  pr obl-'i.s  art'  audrossed  In  terms  ot  .seman- 


Biologicai  Effects  of  ^on  o  . 
Raoiaiion  Vlll(U  Octobe'  ''jn  < 


l  ic  ,  ‘  t  ac  t  i  c  a  I  ,  1  ng  i  t  j  r  ,  a  r;  ;  r  ; 

of  wnich  In  some  measure  ha."-  imp  M  I  : 
community  of  radio  scientists.  Sema: ; ’ 
elude  the  f  a  1  se  agr  eeme  nl  or  d  1  t, 
from  failure  to  achieve  romm*  'i  }e!  •  ; 

The  tdctUal  issues  art;  those  ,1  •.  , 

ment  :  field  s  t  r  eng  t  h  ,  de  ns  1  t  ora.  t  r  v  ,  i ; . : 

The  pitfalls  of  1  nt  erd  I  s.  Ip  i  i  n.i  r  y 

the  loglstlcel  burden  and  pr  'bli-c-  .r 
two  or  more  disciplines.  Straceg:  • 

deserving  of  study  on  a  gl  'ba!  levt  l  ; :  • 


C7-J4  COHERENT  OSCILLATIONS  IN  hi 

TEMS:  iNTEJLACTiFjN  WIT’l  T- CM: 

fVEgUENLY  FIELDS.  (Eng.)  Kalser,  F.  ii.s'. 
retlcal  physics,  Unlv.  Stuttgart,  hr.slN- 
67,  L>-70('!0  Stuttgart  80,  W.  Germany),  Kali  i- 
!7(6S):17S-22S;  1982  (27  refs). 


Frehilch's  concept  of  coherently  e>.cltol  . 
length  electric  vibrations  In  the  1  )!•  t  > 
region  associated  wl  th  met  as  tab  le  stafi-b  *;:i. 
high  dipole  moment  In  biological  meT.hranr>>  hi 
the  basis  for  explaining  the  ex  t  r  r.i  I  rjar  y  hi.- 
sitlvity  of  certain  biological  systems  in  ix: 
weak  electromagnetic  signals.  In  this  muivl, 
range  collective  interactions  within  the  mt-r 
may  lead  to  oscillatory  biochenical  re.tc  t  i  -  n-- 
resulting  slow  chemical  oscillatit  n  is  ■  «' /if  • 
a  corresponding  electric  vibration  by  mi- r..>a 
targe  dipole  moments  of  reaction-activated  en 
Thus  a  macroscopic  oscillating  polarization  Is 
up,  causing  large  regions  to  oscillate  cuh'-rer 
the  10  to  100-H?.  region  (e.g.,  EKG  ?iriivitv; 
remaining  (unscreened)  polarization  causes  ih; 
tern  to  exhibit  a  ferroelectric  instability, 
nonlinear  kinetic  equations  describing  the 
are  discussed.  Extremely  low  frequency  fl*! 
teract  with  the  limit  cycle  oscillation,  wh 
caused  to  collapse  for  certain  frequencies  a 
tensities  of  the  stimulation.  This  leads  to  » 
set  of  propagating  pulses  even  for  an  extrem.  I 
stimulation.  There  is  increasing  ex]>e  rt  rer.t 
port  for  the  rather  speculative  ino.lol  ind  i 
existence  of  biological  effects  whe’.  sv8tt*x^  < 
posed  to  electromagnetic  waves.  Fort.  r-n-' r  • 
respondence  between  this  model  and  lu-i-..- 
generating  models  has  been  established. 
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ICAL  KFFTiCTS  OK  KLErTE('MA.;N!-  .!'  ■ 

WITH  EMPHASIS  ON  LOCAL  SCPl-.R  Cos'l'M' :  1 . 
Achiraowlcz,  (Millfarv  Jnst.  Av:,i(;  -t:  '-f.- - 
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(36  rofs). 
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rt'vleweJ,  and  an  hypothesis  concerning  mechanisms 
h.i^v.1  .1  biolri^lcal  superconductivity  Is  presented. 
(.  I  < 5i  s a aiid  i{aantum  mechanisms  of  bloeffects  are 
coriparcl,  stressifig  the  necessity  of  not  only  con- 
sl>'.erit.»{  quantum  ahsorprlon,  tr.insfor,  and  conver- 
si.  >!  raJiatit  eneri^v  in  biological  systems,  but 
-j . '•ij  .'t  appropriate  systems  modeling.  There  is  a 
need  t')r  developing  quantum  models  of  the  biolog¬ 
ical  solid  state  on  tlie  supraraolecular  level  to  fill 
thf  gap  between  molecular  and  cell  biology.  The  su- 
pra::>oU*cular  models  of  mac  rumolecules  and  enzyme 
are  reviewed.  The  high-temperature  super- 
coiK)  act  Ivi  ty  problem  in  organic  systems  Is  discuss¬ 
ed,  wlih  stress  on  the  importance  of  system  struc¬ 
ture  and  the  excitation  quasi-particle  (phonon  and 
electron)  spectra  relationship.  New  mechanisms  of 
enz'.Taaric  activity  assuming  enzyme-substrate  com¬ 
plex  electron  spectrum  instability  induced  by  elec- 
tron-and  phonon  mediated  electron-electron  interac¬ 
tion  are  proposed.  Since  this  quantum  cooperative 
phenomenon  Is  the  possible  origin  of  specificity  and 
ettlciency  ot  enzyme  action,  It  Is  extremely  sensi¬ 
tive  to  system-generated  electromagnetic  fields, 
which  gives  the  possibility  of  enzymatic  regulation 
and  also  may  explain  some  nonthermal  resonant  bio¬ 
effects.  In  systems  containing  superconducting  re¬ 
gions,  the  processes  of  electron  transport  depend 
strongly  on  magnetic  and  electromagnetic  fields 
which  can  be  the  origin  of  biological  effects  of 
nonionizing  radiation.  Local  superconductivity 
coherent  electron  states)  and  the  Josephson  effects 
are  discussed  as  the  possible  mechanisms  of  bioef- 
ftfcc ,  such  as  the  observed  sensitivity  of  small  an¬ 
imals  to  very  weak  magnetic  fields. 


070b  MEASUREMENTS  OF  EXECTRIC  AND  MAGNETIC 

STRAY  FIELDS  PRODUCED  BY  VARIOUS  ELEC¬ 
TRODES  OF  27-MHz  DIATHERMY  EQUIPMENT,  (Eng.) 
Kalliomakl,  p,  L.  (Inst.  Occupational  Health,  SF- 
00290  Helsinki  29.  Finland);  Hletanen,  M,;  Kallio- 
makl ,  K.;  Kolstinen,  0.;  Valtonen,  E.  Radio  Sci¬ 
ence  17(SS):29S-34S;  1982  (5  refs). 


To  Investigate  the  exposure  of  the  physiotherapist 
an.j  to  unprescribed  tissues,  electric  and  magnetic 
stray  fields  were  measured  around  3  types  of  com¬ 
mercially  available  diathermy  units  (3  Siemens  Ul- 
tratVtern  bOH  units,  3  Curapulse  Curamed  A18  units, 
and  I  Dlapulse  D  401  unit)  with  4  typical  electrodes 
in  6  routine  therapeutic  treatments.  The  subjects 
were  ?  men  and  2  women.  Field  strengths  were  deter¬ 
mined  at  the  point  of  treatment  and  at  14  locations 
close  to  i he  patient's  body,  and  as  a  function  of 
distance  from  the  electrodes.  The  radiation  dose 
setting  was  at  position  1  for  continuous  wave  power 
and  at  positions  5-7  for  pulsed  power.  At  a  dis¬ 
tance  of  i),b  m  from  the  diathermy  units,  the  power 
density  was  less  than  10  W/ni2,  The  results  showed 
that  the  diathermy  devices  are  very  similar  with 
respect  to  stray  fields,  but  there  are  great  differ¬ 
ences  between  the  electrodes  during  specific  treat¬ 
ments.  Wlien  the  vmlt  was  well  tuned,  the  relative 


output  power  of  tlie  equipment  .  •  •  ,  ,  r- 

tlonal  to  the  dose  scale  re.idi'.^-.  ’  i  • 

cles  were  t*^und  to  tn.-  t.nl  .  -  ^ 

t  he  r  es pert  1  ve  1  ns  t  r<i (  t  : .  » ie.,1 . 

The  measured  v.iliics  i  1l.  i  :  ;  •  '  .  • 

strengths  are  tabulated.  1:1. 

to  select  proper  eljctruues  I  ..i:‘  - 

treatments,  as  they  itidliai*  t  -  .i  : 

have  minimum  stray  fields. 
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WELDING  INDUSTRIES.  (  Kng  .  ;  '..uv  s'n'.i  ,  !■. 

(Dept.  Biomedical  Enginet- ri  ng  ,  '..1  .I-  ;  i  ny  ri,,v.  , 

581  85  Llnkoplng,  Sweden);  1.  i  .  .  ■. 

E.  G.  Radio  Science  i  7  (  SS )  :  3  5  if  ,  .  ^  ” .  •  •  :  •  :  s  . 


In  order  to  obtain  a  realistic  t.isis  i  :  -- 

studies  of  the  bioeffects  of  I  w-i  re-,,4  '.yt-:; 

fields  present  in  industrial  env  i  r  -nrr  ,  -.lyet  i  • 
fields  were  mapped  for  a  luimVt  r  ■  i  u’>  1 

processes.  All  of  the  mcasurer.eiit  s  ;•  :t  vr.- -.i 

at  points  selected  to  obtain  t  hi’  -1  • 
impressions  of  the  fields  to  wliul-  tti  «  r.'  rs 
exposed.  Measurement  s  were  carried  -n-A  • ;  . ;  :  hi  a;-: 

of  a  F  W  Bell  blOZ  gaussmefer  oper-jiin*;  w. :  •  ; : 
kHz  and  the  dynamic  region  0.1  tT- i  T  .  •• 

10^  G.  The  industrial  measurpment :  nlv 
the  magnetic  c«>mponent  of  the  iirld  -if>  c  h- 
studied  require  high  currents  ev«.*n  i^w  v.  lt- 

age  is  used.  Field  flux  densiii,.-s  :f,  ’.li  i  >  • 

10  mT  at  mostly  50  Hz  wertr  itund  in  f  :■  • 


trie  welding  and  electric  steel  1  nh.  :s  c  t  ■,  <  s  .  r  t  !, 
the  magnetic  flux  density  and  t  tie  :  i  i*.  :e  ,  \  ■:  o  •  S' 
very  high  (up  to  10  kHz)  near  iuan.ti'.n  ti-.iiLrb, 
and  a  study  which  will  include  electrl.  *  i  «•  1  '  mt-as- 
urements  is  planned.  In  order  t  w  wi.  Jgo 

on  how  low-frequency  magnetic  fU-ld^  aitt-t  ‘-m-  in 
industrial  environments,  It  is  imp.irt  a::',  t  s’.  ’ulate 
the  flux  density  data  measured  in  1  t  r  v  the 
laboratory.  As  understanding  vif  U  w  ’  !ir-  -Lacnetic 
field  Inf  1  uences  biol  og  I  cal  s  t  r  u  c  i  i.r  i'*-  a'  t  ■  i*  t-llu- 


lar  level  Increaes,  It  will  be  possible  t  piedict 
effects  at  higher  levels  and  t  >  es  t  1 ^h  mure  re¬ 
liable  threshold  values. 


0708  P0PUI.ATION  KXPOSCPi;  T- '  \N’  ’■•f  hr'>A’'- 

CAST  RADIATION  IN  THh  ’'M:-'  SI'ATlS. 
(Eng.)  Tell,  K.  A.  (Otfiv-r  id  R.iMatl";  :  n'lai-’s. 
Electromagnet  ic  Kadlalion  AnHv^ls  Rianh.  ‘hA,  las 

Vegas,  N\'  89114);  Mantlplv,  i.  h.  h.iii  :■ . 

( 5S) ; 39S-47S;  1982  (  1  3  nd  s  1  . 


Near  I  y  11 ,000  i  nd  i  v  idu.i  1  br  '-  0  a  r  •  i  .•  . .  r  :  -  ,  *  i  • 

tensities  were  determined  at  Wi  mt  a? ’it  • 
distributed  thru\ighout  12  larpt-  cities  i  ,  A* - 

lanta,  Miami,  New  York,  Philadelphia,  ‘T.i-i,-,., 
Vegas,  Washington,  San  Diego,  i’nr:  iaod.  h  i.  ..ou 

Los  Angeles)  to  estimate  p  q  m  I  a  r  i  ,  -’y :  -  •  •  '  : 
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niOin-;]. cj‘  ;■■■ 
f-iaduif!':)'''  V  '  >■ 


’  i .  :  r  i-'i  vn'- ;iv.- V  .nui  tni.-r  jj'.'.*  :  .\d  i  .ii  i  i.>i>  .  The  cii- 

:'iui.irivt'  !•-»  t  1 '  i!\  ot  12  I'ities  ropr**sents  18^. 

>t  thf  tital  L.S,  population.  It  included  38,SmH 
^er'.stl^  t'tuimi  rac  ion  di‘>tricCs  O.K!),)  with  an  me.'^n  pop¬ 
ulation  V'or  (>,!'  d')  ;  |u-rb':ns.  1  he  37  1  sitcji  ct>in- 

ari'-cd  ; 'M  K*-',  tadlo  t  Uiuns,  .>>  Kjw  VHP  ati<I  31  ht};h 
VHP  l'\'  statiuMs,  a’u]  II  ‘hP  stations.  VHP'  an.d  I’HP 
^ro.i.liast  Sfivi-.-f  IS  ’hi'  main  source  ■..■f  ambienr  HP 
■  xp.-'ure  1  :i  r  ht'  P.s.  •\  -irnputer  a !  ,  rl  t  l-.m  usin^  the 

•;e  1 u  r  erne  •;  t  .lata  t  '  f'.t::r,ate  the  ‘•r»-'adcast  exposure 
it  :  .’le  witfil’i  :-ietr  c'ljra.n  h  u.n;Mr3es  -ai 

:  he  iV  cities  was  d»-.eliped.  Tl.e  results  provide 
:i !  u  rraat  1  ■  n  ..a  the  ti  action  the  populariiu:  tliat 

is  i.iotent  i  al  1  V  ex;.-  's*’h  t,j  various  inteiisitios  ot  KP‘ 
radiation.  m».lla'i  .-xposuro  level  ot  o.ih'S  uW/cm*^ 
t  1  me -ave  ra^el  P'wer  dtiisitv  was  d*- 1  e  rmi  ned  lor  the 
,Hi  p  i  1  a  1 1  or.  ot  t  I'.e  H  cltit'S.  A^'pr  o\  Imate  1  y  It  «>! 
the  popuiati-u'  -tudie.i,  or  about  fjerson.s, 

is  poleatiallv  .-xp^.sed  t-i  levels  >!ro.uer  th.in  1  uW/ 
cm-,  t  no  sviycesLvd  sulety  guide  tor  Che  population 
t  the  USSH.  AiCirnaf'ive  tectinlmies  ot'  using  the 
measurement  data  to  estimate  population  exposure  are 
examine  1  .ind  tuture  extt.M'.s  ions  ot'  chisw.)rk  are  dis- 
us  sed . 


"uH  MKASCRKMKNr  ^ I  NDl'CKD  FLF.CTRIC  FIELDS  IN 

A  PH.Ab'TfiM  of  HAS'.  (Eng.)  Chen,  K.- 

•h .  ''[tept.  Klectrlcal  Engineering  ft  Systems  Science, 
Vicliiga.n  State  I'nlv.,  Ka.s  r  Lansing,  MI  4882^);  Kuks- 
p  1  i- u.a  ng ,  S.;  Sc(^uisC.  Ii.  I'.  Radio  Science  17(5S): 
„.,S-  -SS  ;  1482  (  s  rets). 


!'•  .5!  MH;'  .  as  t  •  '  ••  •  - 

cal  c ' uive  f  gen.  w,  r  :  rn- 
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l.ee,  J.-H.  '  ■H-.  i  .  '•  ' 

Science,  Ml'higan  State 
M.  Radio  S»  i'-n  ,•  i  ■ 


A  theoref  ;<  h:  fiM  •  h  d  • 
edily  curr<ui(  s  in. •<;.,<  1  y.y 
rn-ignet  1  r  t  ‘  el  :&  ■:  ep  :• 

1 bi  v>l  c.g  1  ca  j  "  ■«,  *.  i  s  <  '  • 
sent*-d.  The  ^.  'dv  :  •>  • -d 

circular  riag'-  'i  v.iri.u?, 
areas.  The  ludu.«'d  p'.-'-.ir 
1  n  each  t  i  nc  ;  :  '  u;-ie»  i .  a  I  ' 
Ct  the  the...-;-  ;  wet  : 

methuil.  A  c  ocr;:  ut  r  nr.i.-i.i 
calculate  l:\lu  'd  ..ddc 

cal  bodies  vielded  noioeii. 
s  1  gnl  t  i  cant  1  y  !  r.  ir,  l  :  f . 
utlons.  A  s<*ri‘.-s  o: 
measure  the  electric  ?  :  •,  I 
trequency  ra^'netic  Mei  i.- 
r.odcls  cons  t  rtic  c  e -i  with  ? 
phantom  blolo.ricui  n.Ut.ri.i 
tied  by  the  ex  pe  r  i  m ’-.t  al 
r  ct.  u  1 1  s  . 


Ar.  inexpensive  t:  '  rugged  implantable  electric  t'lelil 
pr  'be  with  an  Int.  r t e rence- f ree  lead  wire  system  was 
Co.'-'ai  :ru..  ted  hi  meisure  the  Induced  electric  fields 
In  a  phantom  model  model  of  man  irradiated  by  waves 
of  various  frequencies.  The  probe  consisted  of  a 
short  dipole  I'nided  with  a  zero-bias  microwave  (MW) 
diode,  and  the  I nt erf e renoe -f ree  lead  wires  were 
constructed  witfi  two  series  of  lumped  resistors  of  3 
k.(;hm.  Charac  t  e  r  I  s  1 1  r  s  of  the  probe  were  checked  bv 
measnrlrh;  the  induced  electric  fields  in  irradiated, 
►.•1  uc  t  r  I  c-i  1  I  V  snail  cubes  filled  with  phantom  materl- 
i\ .  The  me. loured  re-'^ults  agreed  well  with  theoret- 
i  ..il  resi.lt'i  ihtai  u'i  f  r  im  the  tensor  Integral  equa- 
th  n  met  h.id  .  •!  phantom  model  of  m-'in  scaled  tt>  1/3 

d  1  •'■.e  !«>  1  o  n  s  'f  i  ’.-.'plonl  xat^  roide  of  thin  Plt'xlg/.<s 
we.  1  :  1  l-'d  wit'i  pruint  ;fr.  material  ot  .jpprupriate  con¬ 
ductivity  and  ;'<•  rml  t  :  :  V i  t  y  and  placed  in  a  large  MW 
an«’i  liwlc  chamber  and  exj'obed  to  3<'!>-3')Oi)  MH?  travel- 
Im)-,  e  le  o  r  r  iiTi.i  ►pii’ t  i waves  incident  normally  from 
tr.-nt  to  h.c  V,.  l"du.-d  t'lt.o  tric  fields  were  probed 
over  .'•<  .o,  ..if  loM*^  in  'rn.-  side  of  the  model  and  the 
di'-trlhiit'.  .-1  o;  tile  ne.isured  electric  fields  was 
'.rpar.-'t  wi't:  :  I',.-  distribution  >t  theoretical  re- 
..i.’fs  •;!  M e.j  oi,-).' r)  (  .)  ]  I  V  tr-im  the  tensor  Integral 

«(;ti,!tlin  ;:;e  t  hod .  Vliile  a  ']  ua  1  i  f  ■«  t  I  ve  ag.roement  was 
ihtiliud  V  tween,  ex  )).■  r  I  me  nt  and  tiie‘)ry,  the  agri-e- 
m»  !  r  r.nd'd  to  de  t  e  r  i  o  r  .i  t  e  at  lower  frequencies, 
hi  ::  I he  lit  r  .J  the  tut  that  the  magJU'tic  moile 
f  ;  u-T.  ■  ed  e  1  e  '  t  r  i  c  field  s  f  a  rt  s  t<»  dom  f  na  fe  t  he 
e .  tri  m  .de  e,  he  fre'pieri  V  bet  .ones  lower  t  h«»n 
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AbS'jfpt  iun  .:hat\i.  :  e ;  i  >  :  • 
e  I  s  of  hu-.aus  <ni,i  a;;  i ;  a  i  '■ 
of  a  small  ccmxial  1...  ;■ 
near  fields  -d  the-  inte  ui. 
used  to  i.fee.tifv  t  h*  -.1' 

v.i  1  vt'H  i  n  i  he  •  phn  i  •• 

m;:  la  ted  In  t  e  rr.s  )!  ..u  i : 

t  r  I'^s'.'e  I  se  Ic.idl,  .'.r.-e  's 

di  .Ueii  ti\  t  fu  .  r  t  •  :  f  ! 
tfu'  vect'-r  spiiei)  li  i.,':":. 

ue  pr  'bi*  "i  i  s  '  •  t  ' 

t  i<>n  met  tn'd  .  '  t.»-  s  ;••••  f 

ill  s  f  r  i  hut  l '  -  n  and  tin  ...••! 
1 .1 1  I'd  is  i  ;  un '  ■  1  -•  '  :  • 

.lit  let  enl  \  i  •  i  .  s  : 

of  an  ave  r  ig*  .  i  :  '  ' 

ired  i  um  r  1 1  .  :  1 .  •  t  .  • 

I  he  a  ve  r  ,i,‘e  e  ,.\k  ,  . ;  .... 
val  ue  .  !t  u  t  .  :  • 
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increabe  In  the  average  SAR  values  was  generally 
oDServed.  In  spite  of  the  complicated  nature  of  the 
near  fields,  the  absorption  characteristics  can  be 
explained  In  terms  of  1 1«  Inrldetit  radiation*  At 
all  frequencies,  excessive  heating  occurs  at  the 
surface  of  the  spheroid  while  a  limited  absorption 
occurs  In  the  central  region  around  the  major  axis* 
This  result  Is  of  particular  Importance  In  hyper¬ 
thermia,  where  efforts  are  being  directed  towards 
achieving  deep-tissue  heating  by  a  coaxial  coll  car¬ 
rying  rad lof requenc y  power  at  about  27  MHz. 


0712  STUDIES  OF  MICROWAVE  ABSORPTION  IN  LI¬ 

QUIDS  BV  OPTICAL  heterodyne  DETECTION  OF 
THERMALLY  INDUCED  REFRACTIVE  INDEX  FLUCTUATIONS. 
(Eng.)  Davis,  C.  C.  (Electrical  Engineering  Dept., 
Unlv,  Maryland,  College  Park,  MD  20742);  Swicord, 
M.  L.  Radio  Science  17(5S) ;85S-94S;  1982  (6  refs). 


A  new  technique  is  described  for  performing  micro- 
wave  (MW)  absorption  spectroscopy  of  transparent  or 
translucent  media,  particularly  liquids,  which  dir¬ 
ectly  measures  the  frequency  dependence  of  power  ab¬ 
sorbed  in  the  sample.  In  this  technique,  called 
phase  fluctuation  optical  heterodyne  spectroscopy, 
the  refractive  Index  fluctuation  produced  In  a  sam¬ 
ple  when  Its  temperature  rises  as  a  result  of  ab¬ 
sorption  of  MW  radiation  Is  measured.  This  refrac¬ 
tive  index  fluctuation  produces  a  phase  fluctuation 
In  a  single-frequency  laser  beam  passing  through  Che 
sample.  For  a  small  temperature  increase,  the  mag¬ 
nitude  of  the  induced  phase  fluctuation  Is  directly 
proportional  to  the  temperature  Increase,  and  la  a 
direct  measure  of  the  amount  of  absorbed  power.  The 
phase  fluctuation  Is  measured  by  heterodyning  the 
laser  beam  which  traverses  Che  sample  with  a  refer¬ 
ence  beam  derived  from  the  same  single-frequency  la¬ 
ser.  Preliminary  experiments  on  water  and  ethane- 
diol  yield  absorption  spectra  that  are  consistent 
with  Chose  obtained  in  previous  investigations  using 
convent  ional  techniques  . 


0713  THERMOGRAPHIC  ANALYSIS  OF  WAVEGUIDE-IR¬ 

RADIATED  INSECT  PUPAE,  (Eng.)  Olsen,  R. 
n,  (Naval  Aerospace  Medical  Res,  Lab.,  Pensacola, 
FL  32508);  Hammer,  W,  C.  Radio  Science  17(5S):95S- 
IDAS;  1902  (8  refs) . 


A  hlgh-resolut ton  thermographic  imaging  system  was 
iised  Co  study  radiofrequency  (RF)  absorption  pat¬ 
terns  in  the  yellow  mealworm,  Tenebrlo  molitor  L., 
for  waveguide  Irradiation  situations.  Early-stage 
pupae  (1-3  days  old)  of  the  yellow  mealworm  without 
visible  defects  were  mounted  Inside  a  right-angle, 
waveguide  E  bend  and  irradiated  through  longitudi¬ 
nal  slots  cut  in  the  broad  wall  of  the  E  bends. 
Use  of  the  E  bends  was  required  by  the  addition  of 
a  closeup  lens  assembly  mounted  on  the  front  of  the 


thermographic  imaging  device,  a  Spt  (.  t  -i  he- rr  : 

900,  which  was  used  to  obtain  the  t  u.:. 

spatial  distribution  of  absorbed  vi 

ergy  at  three  frequencies.  At  1  .  <  ar.i  ..  r  Mi  /, 

MW  source  was  a  sweepe  r/oscl  i  la  t  o  r  (  A  t  ;  <  ' 

that  was  used  to  drive  traveling  wav*-  t  .>n ,  .  -  : - 
erg  (Semidyne);  at  10  GHz,  a  Gunn  - 

tral  Microwave  CMF-420AE)  supplied  ttu-  ;s- 

ured  power  levels  were  25  W,  1.0  W,  ariu  5  ,  r 

pectlvely,  at  1.3,  5.95,  and  10  OH/.  :  •  r r  ■ 

graphic  Images  show  good  resolution  :  nt 
aCed  pupae;  many  of  the  thermograms,  c  It-mlv  s‘,  (W 
the  head,  legs,  arvl  other  featurt-.s.  !)ibi)nLt  d:!- 
ferences  in  electrical  properties  exist  beiwe*-'.  :  bt- 
various  sections  of  the  insert,  part  U  ul.^rl  >  be'-wt-t-n 
the  abdomen  and  the  other  two  sections.  These  • 
DOgraphic  measurements  suggest  that  x.>rir  t  in.  . r.  r  k  I 
work  Is  needed  to  properly  model  the  noi.n 
nature  of  the  actual  pupa. 


0714  MILLIMETER  WAVE  IRRADlATloS  AST  ‘"KA'bF K- 

MENT  SYSTEM  FOR  CELL  SUSPESS  1  - -Sh  ,  h  r.: 

Tamburello,  C.  C.  (Inst,  Eletcrotecnica  f>  Kleirr  i,- 
Ica,  90128  Palermo,  Italy);  Zantorlln,  T .  Ko-.m 
Science  17(5S) :  105S-n0S;  1982  (b  roi-'. 


The  high  water  content  of  cell  suspensions,  wh  u  h 
Is  necessary  for  cell  survival,  credte-s  cerraln 
problems  In  the  measurement  of  electric  parami-:  ers 
In  Che  millimeter  wave  band.  By  feeding  mirrowavv 
energy  through  the  sample  holder  bottom,  it  hns 
been  possible  to  make  accurate  measurement s  oi  the 
sample  mismatch  using  a  highly  sensitive  null  li:- 
Cerferometer*  Two  measurement  systems  have  been 
developed;  the  first,  which  utilizes  a  tun.ihle 
klystron  in  the  65-73  GHz  range,  allows  precise 
measurements  at  fixed  frequencies;  the  second,  wbteb 
utilizes  two  swept  impact  avalanche  transit  rime 
(IMPATT)  sources  covering  the  66-85  GHz  range,  .al¬ 
lows  rapid  parameter  measurements  over  a  wide  t  r 
quency  range  but  with  reduced  precision.  Ke?  I*-  - 
tion  characteristics  of  a  cell  sediment  ean  !>  .  - 

curately  derived  In  the  60-90  GHz  frequer,  y  tai 
These  results  may  then  be  utilized  in  o  oo-.te  r  : :  1 
with  biologists  for  analyses  of  correlations  between 
electrical  and  biological  effects,  in  an  eitort 
better  understand  the  mechanism  of  ml',  rownvt  ii.t  t  r¬ 
action  at  the  cellular  level  and  to  heij'  d*  rl  :<■  r: 
physical  model  of  these  phenomena. 


0715  A  MICROWAVE  MliTHOD  FOR  ESDMAIIM  -V  b  - 

LUTE  VALUE  OF  AVERAGE  LUNG  WAli.k. 
Iskander,  M.  F.  (Dept.  Electrical  Kng  i  net  i  I  .  '.il.  . 

Utah,  Salt  Lake  City,  Utah  84112);  Iiurney,  I:.; 
Bragg,  D.  C.;  Ovard,  B.  H.  Radio  Sclt^m  *•  i  ’  =  ' 
inS-ll7S;  1982  (21  refs). 
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bioiugiLdi 
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tv  int'asiiro  lun^  water  Is  ai^  i.*ssential 
Cfvhulque  for  the  Hlajrnosis  of  virtually 
1  in^z  -Useases.  A  mlrrowave  (MW)  transmission 
nu  c^i'cl  tiir  oal  ru  1  at  1  ng  the  absolute  value  of  the 
'-•Or':  v'l-i'ite.U  of  the  lun^;  has  been  cioveio|u*d,  usln^ 
e r  1  lev!  axial  tomography  to  obtain  a  transverse 
r  m  «  -  f  (  ona  1  ima.’e  of  the  thorax  showlnj^  the  dl' 

•nsl^ns  and  the  relative  positions  of  the  orj^ans 
‘il  chi.  MW  applirators.  The  elect  romajtnet  ic  field 
.  r  ’‘'’.r-m  is  the.-n  solved  numerically  uslnj*  the  method 
'•  I'-'mei'ts.  The  numerical  procedure  was  evaluated 
carrvle.k'  o>ir  derailed  cal  culat  Ions  tor  a  human 
ross-sect  i«')u  .  ar.vl  the  cross-section  of  a  do^’s 
th'.rax.  The  transmission  coefficient  can  be  dlr~ 
ectlv  related  to  the  average  amount  of  total  water 
•oereot  in  the  Ivjng  since  the  mismatch  between  the 
‘^W  ai’pl  1  -arors  and  the  patient's  skin  Is  found  to 
K.,  ''ijtp’v  Insensitive  to  the  changes  In  the  underly¬ 
ing  lung  parenchyma. 


A  ri.ASS  (JF  Nr.w  MICPOWAVK  THKKAPFf'TiC  AP- 
Pl.lCATORS.  (Fng.)  Lin,  J.  C.  (Bloengl- 
;-  *  rtng  Program,  Unlv,  Illinois,  Chicago,  U,  6068r>); 
Fuu  ir,  C.;  Chods,  A.  Radio  Science  17(5S):U9S- 
'  ;  1^-;  1‘3M2  (II  rets) . 


^  via.ss  'jf  new  d  1  rec C -con cac c  ralcrowi»ve  (MW)  appli¬ 
cators  for  hyperthermia  and  dlathermla  applications 
Is  described.  The  applicators  consist  of  three  con¬ 
centric,  circular,  cylindrical  tubes.  The  Inner  cyl¬ 
inder  may  serve  as  a  port  for  circulating  coolant 
to  reduce  surface  temperature,  as  a  port  for  intro¬ 
ducing  Ionizing  radiation  In  combination  therapy  for 
cancer,  or  to  Insert  a  temperature  or  field  sensor 
^or  monitoring  purposes.  The  coaxial  waveguides 
formed  by  the  Inner  and  middle  cylinders  and  by  the 
middle  and  outer  cylinders  can  be  used  to  propagate 
TF.^j  and  TE21  modes,  respectively,  for  dual-beam, 
single  frequency  operation,  or  may  be  designed  to 
permit  two  frequencies  to  propagate  with  the  same 
TEji  mode.  The  dual-beam  2^50  i  SO-MHz  applicator 
has  an  an  overall  diameter  of  in. A  cm  at  the  output 
aperture.  The  annular  regions  formed  hy  the  middle 
and  outer  cylinders  are  loaded  with  hlgh-density 
pol vfoam  to  give  added  structural  support.  Dielec- 
trlv!  loading  may  be  used  to  maintain  a  small  aper¬ 
ture  diameter  and  still  permit  the  propagation  of 
TKii  and  TE21  modes  at  lower  frequencies.  The  ap¬ 
plicator  has  a  measured  voltage  standing  wave  ratio 
f  l.ZS.  At  the  therapovit  lea  1 1  y  effective  specific 
■jhsv^rpt  ion  rate  of  21^  W/kg,  the  net  forward  power 
required  Is  only  26  W;  the  maximum  leakage  at  dls- 
fjf  S  cm  from  the  applicator  surface  in  con¬ 
tact  with  a  fat-muscle  phantom  is  i*  mW/cm^,  These 
r^'sults  compare  tavorably  with  the  best  designs 
availible  .vivl  are  superior  to  the  noncontact  appll- 
latTs  currei'itly  In  clinical  usage.  Thus  the  new 
applicator  may  he  a  good  candidate  for  safe  and 
'• !  1  1  •' ac  1  ous  use  In  diathermy  and  In  hyperthermia 
!  ir  '.'omht  nat  f  on  cancer  therapy. 


TCAl.  HVl‘FPTMrkM!A  .  ^  r  . 

(l)opt.  Radial  lt>o  v  1  hlf  '- 

I’nlv.  Marvlaf'd  S<h.  MeiHclT-r,  ' 

Samaras,  M.;  A.  Y..  '■  ■- 

F.  M.  Radio  <-1tM  CO  !  U  ‘  ' 

r**f  s)  - 


Microwave  fMWl  induced  hv;  • ;  c  t  «  1 

pally  located  radlatc^rs  prf)TlM'‘'  •  1  v  i 

provemeot  in  therapv  tor  neoplasia  i  •'  ■■■ 

brain  and  ocher  organs  wh  1 1  h  a r i*  n<  •  < 
bt>dy  orifices.  Toaxial  MW  radt.it.  rs  ;  1  . 
to  pass  through  standard  hriui.  I  q  -  ••  -  >- 

scopes  have  been  constructed,  p<  :  .t.  1 !  t  i  •  .  ‘  r-, 

ual  control  of  radiator  pusitl''.  A  •  ; 

Is  combined  with  an  antenna  rnn?;  i  s :  1 :  ! 

array  of  half-wave  dipoles  which,  r 

connected  by  an  external  line  tliat  w  'i.d  i't 
with  the  radiation  pattern,  are  conneeft  :  y.,.  , 
ternal  cable  whose  outer  conductor  is  s  1 -.u ,j: 
ly  used  as  the  radiating  eiemei  t.  •.  r., 

formed  by  cross-connecting  the  inner  o  •' 
conductors  of  the  cable  at  Incerva!;-, 
in  the  needle  antenna.  When  the  ravil  <•  i  ;  ; 

in  a  phantom  material  with  the  sar:;c 
mlttlvlty  and  loss  tangent  as  bumar,  rv;si  !<  ,  ' 

MHz,  test  results  show  more  than  f  >  . 

at  the  radiator  is  absorbed  by  the  phanr./r.. 
der  to  obtain  realistic  e.stlmcrte.^  <  f  th'  r-Tf.'i 
distributions  Induced  by  the  co.ixlil  rad;,!'. 
live  tissues,  steady  state  l.o  vlvc  hoatl  /  i 
were  measured  in  feline  esophagc.s  and  hr.^::  . 
heating  and  cooling  times  were  shrri.  v 

dlation  was  confined  to  the  target  v.lumrs  u : 
detectable  leakage. 


0718  BTOLOCICaL  AND  BFHAVIORAL  FFFFflF  (  F 

NATAL  AND  POSTNATAL  FXPOSl’KF  TC' 
ELECTROMAGNETIC  RADIATION  IN  THE  SOt'lHRi: 
(Eng.)  Kaplan,  J,  (SRI  I nt ernar  1  on.-?  1  ,  H.'-! 

CA  94025);  Poison,  P.;  Robert,  C.;  Luni,n,  y.. 
M.  Radio  Science  1  7(  5S)  :  HSS- UAS;  1'*^^  ; 


The  effect  of  chronic  microwave  (MW';  Iiim  !  .;'.  . 
or  below  the  ANST-recommonded  ravlls^ti  r.  '1 
guide  for  human  exposure  on  prt  naral  ‘  ;•  '■ 
development  of  the  squirrel  monkey  (S.^irrir' 
reus)  was  studied.  Pregnant  squirrel 
wore  exposed  to  2450  MHz  radlatinn  in  .• 
cavity  at  whole-hodv  average  spo.  itt.  • 

rates  equivalent  to  those  result  ing  '  ?  ;•  .  • 

to  plane  wave  irradiation  at  0  ^  n  .('  Y,’.  ,  ■  .  •  .  _ 

W/kg  (  R  ,  5  ,  6  ,  and  4  monkeys  ,  rfs  p»‘  v  t  1  .  • 

births  occurred,  exposed  animals  w«.rr 
signed  to  groups  fur  whlvh  exp'S'iiis 
t  erml  n.it  ed  or  continued.  In  h-  >i  i  .  t  ‘  ,  1 

were  treated  together  with  thotr  mi  th'i-  *  : 

and  then  alone  for  an  avid  1 1  1 --'''.U  '  m  .  '  > 

occurred  3  hr/dav,  5  davs'w^  tYrmici'  -  '  ■  • 

No  differences  were  tound  herwn  i'  i  r  1  ud  r. 


BiO'Ogicai  Effects  o/  Nonionizmg  Electromagnetic 
^  fult'On  OctOt>er  1983 


1.  i»or.iture 


contr-'l  adult  monkeys  with  respect  to  the  number  of 
live  births  produced,  or  to  measures  of  locomotor 
activity,  maternal  care,  urinary  catecholamines, 
plasma  C‘)rtlS(U,  phy  t  ohema^g  1  u  1 1  nl  n-s  t  Imul  at  ed  re- 
spoi^se  ot  ju-rlpheral  Mood  lymphocytes,  or  electro- 
en cepha  1  r aph  1  c  (KKC)  activity.  Offspring  exposed 
at  1.^  W/kg  both  before  and  after  hlrth  had  a  high 
mortality  rate  (-iM)  before  6  mo  of  postpartum  age. 
These  results  suggest  that  MW  radiation  at  power 
densities  to  3.4  W/kg  might  have  little  direct  ef¬ 
fect  on  the  monkey  fetus  when  exposures  occur  In 
utero  during  the  latter  half  to  two-thirds  of  preg¬ 
nancy  hut  that  continued  exposure  after  birth  may 
be  harmtul.  No  differences  were  found  between  ex¬ 
posed  and  nonexposed  offspring  In  the  same  blood, 
urine,  and  F.F.C  parameters;  growth  rate  and  most  as¬ 
pects  of  behavioral  development  were  not  altered 
by  exposure.  Tn  a  follow-up  study,  pregnancy  out¬ 
come  and  offspring  survival  were  compared  between 
a  group  of  31  monkeys  irradiated  at  2450  MHz  begin¬ 
ning  In  the  first  trimester  of  pregnancy  and  a  group 
of  34  sham-created  controls.  After  parturition  dams 
and  their  offspring  were  treated  under  the  same  con¬ 
ditions;  then  offspring  were  created  alone  through  9 
mo  of  age.  The  results  of  the  latter  study  did  not 
support  those  obtained  In  the  initial  experiment:  no 
differences  were  found  between  irradiated  and  sham- 
exposed  monkeys  In  the  number  of  abortions,  still¬ 
births,  or  llveblrths  that  occurred  or  in  the  number 
of  offspring  chat  died. 


0719  CONSTANT-OOSE  MICROWAVE  IRRADIATION  OF  IN¬ 

SECT  PUPAE.  (Eng.)  Olsen,  R.  C.  (Naval 
Aerospace  Medical  Res.  Lab.,  Pensacola,  FL  32506). 
Radio  Science  1 7( 5S) : 145S- 148S ;  1982  (4  refs). 


The  effects  of  a  constant  total  dose  of  5.95  GHz  mi¬ 
crowave  (MW)  energy  on  pup.ie  of  the  yellow  mealworm 
Tenebrlo  molltor  L.  were  investigated.  Pupae  were 
irradiated  In  the  standing  wave  of  a  continuous  MU 
beam.  The  standing  wave  configuration  produced  al¬ 
ternating  planes  of  electric  field  (E)  and  magnetic 
field  (H)  intensities,  and  the  pupae  were  mounted 
In  either  the  E  field  or  the  H  field  plane.  Expo¬ 
sure  duration  was  1.5,  3.0,  b.O,  12,  or  24  hr  with 
specific  absorption  rates  (SAR)  of  208,  104  ,  52,  26, 
and  13  W/kg,  respectively.  Irradiations  were  con¬ 
ducted  both  with  and  without  a  ventilating  fan  that 
limited  the  rise  in  chamber  temperature  to  less  than 
4,5  C  for  all  Irradiations;  without  ventilation,  the 
temperature  Increased  about  11  C  at  the  highest  pow¬ 
er  level.  Abnormal  development  as  a  result  of  the 
MW  exposure  was  seen  only  In  the  high-power,  short- 
duration  experiment  without  chamber  ventilation.  It 
Is  proposed  that  a  predominately  thermal  interaction 
mechanism  operates  in  abnormal  insect  development, 
which  hypothesis  necessarily  precludes  the  exis¬ 
tence  of  cumulative  effects.  For  this  configura¬ 
tion  and  frequency,  40  C  appears  to  be  the  threshold 
for  ef fects . 
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Studios  ot  bra'!-, 

tromagnotl<'  .n--  rcv;.w  - 

exp<T  1  ment  s  t  <'S  t  1 5:y  1 1  <  :  i  . .  ■  '  ■ 

enco  1)1  lanthanum  mav  -  •  '  ■  :  • 

laCtuf  chick  brain  exp  •«-  i  '  u .  ;  ••  .  • 

t  romagnet  ic  fields  a  r  •  r-- ;  '  w  •  '  :  -■ 

rt'hra  I  hem  1  spin- wi  1 1-  1 1  ,  •  •  : 

sol  ut  1  ons  of  d  i  f  f  o  ror.T  i  ..-i  1  .  - .  ,  .  -  r  ^  im¬ 

posed  t  o  a  4  ‘i- '  M-'z  !  i  1  d  •  1 1- ■  1  '  i  !  !  .  ii:  '  .  ■ 
ul  at  ed  at  1 6  U/  r  o  ;>  U- ,  '  ‘  '  “■  ^  ■  ‘  u  •  •  ■  • 

0.75  .  0.375  ,  and  7  ,  •  . 

at  ion  was  vert  )  <  ’  .  .  •  -  .  •  :  ,  *  , 

efflux  was  compar  •  ‘  !  •:  r  .  •  :  -  /  '  . 

bonate,  Increatird  :  :• 

bonate,  without  cai<  i»ir,  v'.!i 

solution  cont  al  ni  ng  I  ant  bari.-  .  •  ;  :  ;  ■  ,  •  :  i .  ■ 

hemisphere  was  tested  a»'a::'-.-r 

brain  with  left  and  right  sid*<  ’r.  : 

and  test  samples  .  F.  f !  1  mx  ( '  t  '  , .  -  •  ■  •  .  -i ; 

solution  was  the  contrwl  1-.  ;  •  -  ■  . 

1  ng  ca  1  c  1  urn  concent  r ar  1 V  n  ,  ; 

solutions .  Efflux  In  r  ^  ‘  ; 

medium  served  as  reft-  reii.  : :  :  .  r  •  ; ,  •  •  .  .  ;  - 

lanthanum.  The  restilrs  .-i  td- .. 
previous  findings  that  rad;  '  re.  '.r- .  *5..  • 

tude-roodulated  at  brain  wav,  re  vi«  n'  '  I" 
cal  clum  ef  f  lux  from  isolated.  k 

New  observations  Include  an  ' 

of  the  response  to  variati'C',  ?  *  :  »' 

t  Ion  (0  to  4.1b  mM)  in  the  V  .a  ‘  i  •  .  '  '  '  '  • 

hancement  by  addition  of  ivd*  :• 

hlbltlon  In  the  absen,  »•  .>?  r;  •:  ;■ 

els.  Addition  of  1  ant  itatuv:’  :  ■  -  're 

solution  restored  ?i»;Id  v:  -  i- 

ulus  decreased  cal<'iu!r  Ir  ■  'I 
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ca  Iclum  Ions  and  sus,- ,  ;  •  :  s  \  '  '  ; 

gen  Ion  binding,  Th.- 
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charge  zones. 
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?  r  r :  i  rt«cT  !  ni:  .iri;}  Sfu  ral  «>>!  y ,  Waynt’  St.it**  Univ., 
't  it.  MI  -.M.’OJ);  Mfltzor,  R.  J.;'  Rcddlnj*.  F.  K. 
S.umul-  1  M  SS^  ;  1 5‘?S-18  3S;  19H2  (IK  rets). 


f  r  i  i' c  IT  H‘ 1  .ts  r  1  L  tht*t>ry  ot  microwave  (MW)  auditory 
.  'T.i!  w.is  c  impart'd  with  new  measurements  obtained 
i cats  and  with  prevUmslv  available  measurement  ^ » 
r*^i  tb.et^rv  tieserthes  the  acoustic  waves  Renerated  In 
head  .is  Junctions  of  the  size  of  brain  spheres, 
and  characteristics  of  ImplnRlng  and  absorbed  MW 
energies.  Ai.es  t  he  t  1  zeil  cats  were  placed  in  a  ste¬ 
reotaxic  head  holder  using  hollow  ear  bars.  During 
the  experiments,  the  animals'  body  temperature  was 
tnj  1  nt  a  1 ’U'd  between  3b  and  39  C.  The  dorsal  aspect 
f  the  skull  was  exposed  and  insulated  stainless 
steel  electrodes  were  advanced  to  various  brain  stem 
nuclei  and  fixed  to  the  skull.  The  reference  gold 
pin  electrode  was  always  located  near  the  lowest 
part  of  the  right  pinna.  A  small  direct  contact  ap¬ 
plicator  (Fltned  lb)  was  used  to  deliver  short  rect¬ 
angular  2.b-db  usec-wlde  pulses  produced  by  an  Ap¬ 
plied  Microwave  [.ah,  MW  pulsed  signal  .source  (245^ 
Mli/.)  .it  a  rale  of  lO-ino/sec.  Peak  incident  power 
varied  from  <1  to  10  kW.  Blolelectrlc  activity  ex- 
l ratted  from  the  vertex  and  from  each  depth  elec- 
*■1.10  was  amplified  by  Crass  ( RM  122)  amplifiers 
with  a  hai\d  pass  of  80  Hz  to  10  kHz  and  summated  on¬ 
line  using  a  Nucelar  Chicago  computer  of  average 
transient.  The  first  10  msec  of  the  averaged  re- 
spoi\se  were  displayed  on  the  cathode-ray  tube  and 
also  photographed.  The  thermoelastic  theory  cor¬ 
related  well  with  experimental  measurements  regard¬ 
ing  the  (retiuency  of  sound  and  threshold  of  sensa- 
ticin,  width  of  Impinging  MW  pulses,  Independence 
from  MW  frequency,  and  specific  absorption  rate  dis- 
'  r  1  b  jt  I  on  . 


^rn  THF  FFFECT  OF  MICROWAVE  RADIATION  (I.O 

CH:')  ON  THE  BLOOD-BRAIN  BARRIF,R  IN  DOGS. 
(Fng.J  Chang,  B.  K.  (Dlv,  Hematology  &  Oncology, 
Dept.  Medicine,  Electrical  Engineering  f»  Neuro- 
surgerv,  Duke  Univ,  Medical  Center,  Durham,  NC 
2/no);  Huang,  A,  T.;  Joines,  W,  T.;  Kramer,  R,  S. 
Radio  Science  1 7 ( bS ) : 1 65 S- 1 68S ;  1982  (10  refs). 


The  Integrity  of  the  blood-brain  barrier  (BEB)  was 
evaluated  In  dogs  following  exposure  to  continuous 
wav.*  micr>wave  (MW)  radiation  at  I  .0-GHz  (20  min  at 
power  densities  ranging  from  2  to  200  mW/cm^),  The 
MW  sourcr-  was  an  AIL  125  generator.  A  Plexiglas  ap¬ 
paratus  for  suspension  of  a  double-ridged  waveguide 
born  antenna  was  used  to  deliver  near-field  MW  radi¬ 
ation  dlr.*('tly  onto  the  top  of  the  head  of  ancsthe- 
tl7od  kg  mongrel  dogs.  Control  (11)  and  ex- 

p'lSfl  (  7  i  )  dogs  wen;  injected  with  25-30  uCl/kg  of 
.ilhurn'n  as  a  tracer.  C.innulatlon  of  the  cls- 
r*  rna  ragn.t  .uuj  th**  femoral  vein  permitted  slmult.a- 
n.'  im  sampling  uf  cerebrospinal  fluid  (CSF)  and 
plas-'.a  ev.Tv  .'H  min  for  5  hr.  Measurement  of  the 
rs  h  '  p  1  isma  (1 1  s  f  r  1  but  1  on  ratio  of  rt'vealed  nt* 

.'ft.'i  {  on  t'!»“  BBB  at  pf)wer  d*‘nsltles  of  2,  4,  ID, 

I 

1 


5f>,  or  2  oU  . 

How'-v.  r  ,  i*  /  n  *  o'  s  .. . 
increas.-.l  p.-fw!  r 
compared  t  ■ 
in  2  d-v^,  ..T.d  .'-.V 
Two  patt*Tiis  -wi-r.  f 
the  CSF:pl.isma  rit: 
rise  with,  suhsr. ' 
standard  dc  .  i  .it  *.  •  t:  ' 
rise  to  a  1  .* ve  1  w-  - '  . 

A  possible  expi  If  i '■■r 
3f>  mW/cm^  Is  that  a  MW 
ing  very  ne.ir  this  a  1 
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EXPOS!  }■;■  i'F 
( Btoe lect  romagne t Ics 
tlon  Medicine,  I'o.lv 
Seattle,  WA  98195); 
(5.S):It)9.9-|7.RS;  ;9-:- 


r 


The  heads  of  ferm 
CO  91  S-M!lz  m. i e V  ,w. 

(  1  USCC-3KO  ' 

t  he  l  hreshi>l  o  nr 
sclousness.  *^1'. 

J  indr  1  '".i!  wa.'iu’  ;j.! 
in  a  region  .  :  •  I 
tlel.-!.  7>:<' 


Corresp<>r:d  •  ..  ''-f 

rega  rd  ;  e^;^  <  i  t  i.>  ;  . 

Based  on  t  he  r'*^'  /  r  ;  n  j  . 
to  a  chat'-g.'  Iti  tLvp.T. 
brain  temper. ttur*  -'f 
cl)  or  a  p.'*ak  xju.  clf’.o 
Rats  exposed  i  >  |  i!  s.' 
spondtng  to  eter.’.y 
appeared  to  he  n 
to  pulses  with  .o.  rgl 
generally  dlsplav.*,',  p- 
last  Ing  for  1  m-ir  at  t 
min  of  unconsc  1  .Hisru'S'^ 
els  c.>r respond  1 1'.g  to  t 
the  thr.'shold  urve,  • 
st»inncd,  but  lispl.t.i^ 
The  period  of  u.''c«.  .ns . 
with  t  h.e  amount  ot  exp 
old  level.  Th»'  teept 
to  the  basollr.e  le'*-; 
rats  began  to  r. 'Ve  wh. 
within  1  r.  - '  1  t. :  .  •  I  r  •  m  .  r 
leal  ex  ant  u  it  i . v  ix  ; 
the  rats:  1  <  . uu  t ■  • !  ; 

pulses  (hel-'W  t  ‘  ■  t 

to  10-kW,  o.l-se.  p..; 
level).  Macros,..;  j  ,  ,  ’ 
df  f  fer«?n<:«.*  .in-  ,’g  r  )  • 

(  I  0  kW  at  1 1 
atlon  Indlc.ii.-.'  ;.i  ir. 
and  mlcrofi'c  ii  •  »  ’  :!  -< 
to  lemvel  1  nat  i  u'  i.t  le 
hr.U  cortex  )  . . 


B  o^oij'cal  Effects  of  Noniom^^ng  Eioctrcnjognetic 

Radafion  viii(i),  OotoDcr  !9b’3  Current  Literaiur 


rat  bo  1  n>i  1  ca  I  findings  1  ?  oxposod  rats  1  mo  after 

oxr(’>sur«-  wt-ro  that  the  brains  appeared  swollen  and 
nlvTotocal  glial  nodules  were  present  in  the  brain. 


INTF.RACTIOS  OF  A.MBIFNT  TF.MFKRATl'RF  AND 
MICROWAVF  V'OWFR  PFNSITY  ON  SCHKDIM.F-CON- 
TROl.l.FP  RFHAVIOR  IN  THF  RAT.  (  Kng . )  Gage,  M.  I. 

(  Seurot  ox  i  C('log  y  Div.,  Mn”74B,  Health  Fffects  Res. 
Lab.,  FPA,  Research  Triangle  Park,  NC  27711);  Cuyer , 
W.  M.  Radio  Science  I  7  (  “iS)  ;  1  79  S- 1 845 ;  1982  (  15 

refs). 


The  Interactive  effects  of  microwave  (MW)  power  den¬ 
sity  and  temperature  on  behavioral  changes  measured 
icurediatelv  after  termination  of  exposure  were  In¬ 
vestigated  In  b4  adult  male  l.ong-Fvans  rats  trained 
to  insert  their  heads  into  a  food  cup  to  obtain  a  45 
mg  foiui  pellet  on  a  1-mln  variable-interval  schedule 
of  reinforcement.  Exposure  to  2450  MHz  continuous 
wave  MW  energy  took  place  In  an  anechoic  chamber  un¬ 
der  far  field  conditions;  relative  humidity  was  50t 
during  all  exposures,  and  air  velocity  was  0.07  mV 
Sec.  ’"wo  groups  of  4  rats  each  were  exposed  for  the 
15.5  hr  period  from  1630  to  OfiOO  hr  under  one  of  the 
following  combinations  of  power  density  and  air  tem¬ 
perature;  8  or  14  mW/cm^  at  22  C;  0,  8,  or  14  mW/cm^ 
at  26  C;  or  14  mW/cm^  at  30  C.  Before  MV  exposure, 
3  daily  behavioral  testing  sessions  followed  a  sham 
exposure  at  22  C  to  acclimate  the  rats  to  the  hous¬ 
ing  conditions  during  exposure.  The  last  sham  ex¬ 
posure  also  served  as  the  0  mW/cm^  at  22  C  exposure. 
The  night  following  exposure,  each  group  was  given  a 
sham  exposure  at  Che  ambient  temperature  of  the  pre¬ 
vious  nlgbt.  Rectal  temperature  was  measured  in  1 
rat  of  each  group  before  and  after  each  MW  or  sham 
exposure.  Behavioral  testing  occurred  approximate¬ 
ly  10  min  after  termination  of  exposure.  MW  irra¬ 
diation  was  found  to  reduce  rates  of  responding  in 
direct  proportion  to  the  power  density  at  each  am¬ 
bient  temperature.  This  decrease  of  rate  was  most 
pronounced  after  exposures  at  30  C.  During  sessions 
I  dav  after  MW  exposure  many  rats  showed  behavioral 
overrompensat ion  as  response  rates  exceeded  those 
measured  the  day  before  Irradiation.  When  response 
duration  was  measured.  Increases  In  response  dura¬ 
tion  were  seen  after  exposures  at  14  mW/cm^  and  26 
r  and  after  exposure  at  both  8  and  14  mW/cm^  when 
the  temperature  was  30  C.  There  were  no  significant 
Ini'reases  In  response  duration  after  any  exposures 
at  22  C.  The  restilts  indicate  that  the  intensity  of 
MW  irradiation  and  ambient  temperature  interact  to 
Increase  decrements  in  rates  of  behavioral  respond¬ 
ing  measured  at  the  termination  of  irradiation. 


)^J5  f.fffcts  of  continoohs  and  phlskd  chronic 

MICRnWAVK  FXROSURF.  ON  RABBITS.  (Eng.) 
(:h<iu.  C.-K.  ( Bloelect  romagnet  ica  Res,  Lab..  Dept. 

Rehabilitation  Medicine,  Unlv.  Washington  Sch.  Med- 
irine.  5e  at  t  1  e  .  WA  98  I  5  )  ;  Guy,  A.  W.;  McPougal  1  ,  J  , 


A.;  Han,  L.-F.  Radio  Sclerut*  !  ’  ^  .  h  -  > 

( 18  refs) . 


The  effects  of  exposure  to  i  rui  -  i.-  ■  r. 

pulsed  microwave  (MW)  fields  foi  ,i  i-r. 
investigated  and  com{>ared  In  1h  s,w  . 

(3  mo  old;  9  male,  9  female).  Aclmals  r.- 
In  Plexiglas  cages  at^d  exposed  .  r  :  , 

anechoic  chambers  to  CW,  pulsed.  s*  cr.  c  . 

plane  wave  fields  for  2  hr/dav,  ‘  tavs  wr  :  -* 
days.  An  S  band  standard-gain  l.orn  w.is  :  . 

above  the  animal.  Because  of  the  limltt-i*  ,  .i 

erage  power  output  (10  kW  peak  fdwt.-r)  o'  ;  h, 
generator  (Applied  MW  Lab.  PH4(.iK),  aaxlumu':.  :>■.  r<i.' 
power  density  at  the  animal  local  i  n  was  1.'  -  - 
cro2 ,  To  maximize  the  animal  exposure, 
exposed  singly  to  1,5  mW/cm-  pulsed  ;  - 

width,  10  usee;  repetition  rate,  i'  '  .--s  . 

The  same  average  power  density  was  used  !i :  b  ■  • 
posure.  Sagittal  specific  ahsorpMor  toe-  -A,- 

patterns  were  obtained  thermograph i ca  1 1  v  •  '  r  ;( 

sagittal  SAR  for  1.5-mW/cm-  incident  pi  w.  r  dt -  - ; : 
was  2.1  W/kg  In  a  rabbit's  back  and  W  k,'  !  :: 

head  region.  Carbon  loaded  Teflon  wires  were  .:s. 
for  the  electroencephalogram  (FK:.)  rccotdicg. 
control  for  possible  effect  of  clrcadiai,  rh-:'r‘ 
Che  schedule  of  exposure  for  each  gr  or  ‘  u  ; 
mals  was  rotated.  No  significant  diriercues  : 
observed  between  the  exposed  and  sham  rabbits 
body  wt  (measured  every  other  day);  KFG  a-..\  f-v  s* 
potentials  (recorded  1/wk);  blood  tests  Chi;:uL>!;.  g 
leal,  chemical,  and  morphological  studies,  :  m 
or  cataract  examination  before  and  after  thr  '■  t 
exposure.  At  the  end  of  the  3-mo  period,  all 
rabbits  were  Inflected  with  vari'nis  di's.nics 
mg/Rg)  of  apomorphlne  to  study  drug  Indur-.d.  ‘  v;r: 
therola  and  behavioral  hyperact iviiv.  M-Wf.ir, 

(1  exposed  to  CW,  3  pulse-exposed,  and  i  s(,urr  -  • 
posed)  animals  died  during  the  experiment 
that  the  animals  were  very  sensitive  to  t  ht  r.  r  • 
phlne  (normal  young  rabbits  can  tolerate  uj  t  . 

kg  dosage).  The  remaining  rabbits  (S  <  acl 
to  CW  or  sham-exposed ,  3  pulse-cxpusoj  '  u'<  j  .  ■  ,  :  ; 

flced  and  detailed  hi  s  topat  hoi  og  i  cu  1  rxamlv.’-.  : 
were  carried  out.  No  consistent,  sw  l* 
fercnces  in  tissue  damage  wore  si'un  i'.  : 

pathological  study. 
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Robinson,  J.  E .  (Dlv.  Radiation  T'fr.ipv,  ;  r,  i 
land  Sch.  Medicine,  Baltimore,  MP  :1.'  l  .  i! 
Y.;  Harrison,  G.  H.;  Samaras,  i-uAi. 

(5S):195S-I99S;  J9h2  (H  refs'. 


The  response  of  marrenary  c  a  r  >•  I  n>  ura  -  Impl  i  *. 
the  flanks  of  female  038  mii.*  t''  micT-w.u. 
duced  hyperthermia  was  studied  and  i  ■  ;  .i  i  >  u.  ^ 

ter  bath  heating.  Tumor  regrowi'.  tin-*,  i.-  . 
time  for  the  treated  tumors  tu  r«‘gr''ss  u;  '  r-  c  ’ 
a  VO  I  twice  that  at  the  l  1  mr  it  !  t  <  i ;  : 
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Biological  Effects  of  .V ./  •  > 

Current  Literature  Raa.nuon  vimu  OcoLer  I'jcj 


■■  •>  ,  r  M  I.'  r  1  >. ..  r  c  nu'  r  r  .•  s  (toitM  r  o  t  n  al  L  .  In 
r  ii-r  ta  T.inl3\i2L‘  C  ht*  s12l‘  diul  .shapi-  Jfpt-j.JfJU't.'  nf 
.  :  f  CH2  M’W  heat  i  tv,  rh*‘  w<r«'  1  it'jth' rsoc!  In 

•  '  i!  'T  Clssut'  (.M’u  i  va  1  ^  lie  hr>};js.  Two  rspt-'.  vf  b'}- 
:  Will-  usoki  :  a  soirtisolld  1  atul  a  t  ••ihih  rat  art* 
<'  itrollei'i  Mqnitj  bvjius  rnakit*  n{)  of  «-rhanol  In 

:  "  v;u  saHnr.  In  order  to  reduce  ener>;v  d«*posl- 
jradteriCs,  two  parallel  opp^.-sed  MW  .ifjil  i  CMt  ors 
1  u- 1  oc  t  r  i  ca  i  I  y  loaJ«-d  to  support  a  s  i  .r,: !  at  od  trans- 
voij,c‘  e  !  ec  t  rotTja^jtic  c  i  c  wave  were  eiurpized  alter- 
I'ttr'lv  at  a  rate  which  was  last  In  comparison  to 
ri'at  of  tumor  oo<jlln,j».  Durl/i^  beuatirv  In  ‘he  ‘  , 
t  emperat  ore  was  monitored  immedlate’c  a  1  ^  ace;'.!, 
C  '  ■•'ur  not  inside  tlie  tumor.  Target  t  emp**  r  at  ores 
■•or.'  ^2,  3 , 'S,  and  -44  C,  together  witl.  an  aro- 

Mer'  temperature  control.  During  healing  In  the 
'i  p.ildi  bolus,  tumor  temperatures  were  monitored  for 
O'-,  of  six  animals  per  data  point.  Target  tempera- 
lures  were  -*2,  ^3,  and  44  C;  thermal  controls  were 
MW-heated  to  (1.  The  liquid  bolus  wjs  kept  at 

. d  hx'Iow  target  temperature  tor  the  tumors  and 
'-■.I'lcient  MW  power  used  to  elevate  tumui  tempera- 
^  .re  tu  a  level  equal  to  or  i\\  exces  of  tl.e  target 
'  eirpe  raCu  re .  Data  from  Cu/tuTsS  treated  1 1'.  the  gel 
•‘-’.us  vielded  lower  regrowth  slopes  and  higher  tn- 
'•■rcepts  (i^reater  regrowth  times)  than  those  of  the 
•  ntrol  vind  rhe  water  bath-heated  tumors.  It. Is  may 
hie  to  no{nini!<)rm  heating  by  MW  energy  with  some 
Ni’inll  fraction  of  the  tumor  vol  about  I  C  below  the 
C  irget  t etrpe rat  u re  .  Pegrowth  curves  that  were  con- 
-’'.stent  witti  homogeneous  heating  were  obtained  for 
'  iT  rs  he.iCe  I  in  liquid  bolus,  Slopes  were  steepot 
rhan  f()r  the  scmlsolid  bolus  and  there  was  little  or 
t:i'  irvilcatlon  >vf  the  blpha.sir  nature  of  the  response 
'-•'.rvos  seen  after  heating  In  the  gel.  A  plot  of 
thermal  sensitivity  v.s,  temper.iture  suggested  that 
ill  parts  of  the  tumor  were  at  or  slightly  above 
'  C)  target  temperature.  Thus,  any  diiterence  In 
tie  effect  of  MW  and  water  bath  heating  .m  the  re- 
growth  time  or  the  tuffi<;rs  studied  in  this  experiment 
was  very  small.  Regrowth  time  of  tumors  with  ther¬ 
mal  probes  left  in  place  during  the  treatment  was 
s  Ign l  f  1  cant  1  V  greater  than  that  of  tumc^rs  in  which 
'  probe  was  present  during  MW  irradiation. 


■J'  rH^AlMFST  ')K  S(^N-1ISI0N  OF  FKArTl’RFS  BY 

ki.fctro-magnktic  kifios.  (Eng.) 

H'i'.hiogs,  I.  '.Roval  Hospital,  Chesterfield,  Fng~ 
Ir'.'.dK  R.id  i  ( VI  Ofd'v  f  ‘)bh  )  ;  2  5)- 32  ;  refs). 


Re-.’Mlr.s  of  treamerit  of  non-unltlng  fractures  with 
' F  lec  t  roB  1  ology  International  Bi-Osteogm  System 
’4  unit  are  reported.  The  unit  consists  of  a  2Sn 
’  V  rri'' -opt*  r  at  ed  ,  quasi-square  wave  gener.alor  power- 
,:i.’  If’  ■'-shaped  treatment  coll  and  a  plastic  posl- 
•!  nfng  Mo.V  whjrh  js  renfered  civer  the  fracture 
• !  *  uiul  attrU'hril  to  the  external  surfa-.'*-  ni  a  plas- 
*'  r  /f  n.irl'i  rast  moulded  to  the  .-^.1)1  .i-.u  s  «■'!  Ihe 
I  ’-b.  The  procedure  for  prescribing  l  h»*  svstem  Is 
’fi»  lined.  Of  "^2  patients  treated  during  the  pt-rli-id 
lO.’s-iORO,  fractures  were  proved  to  he  ruJlogr.a- 
'O^lna’lv  anti  clinically  ijnlte<1,  representing  a  suc¬ 


cess  rate  of  73.07!!!.  The  '4  ... 

difficulty  In  imtnohi  1  i  2at  ion  with;  a  nj;-.,; 
^  mm  or  more,  and  a  case  with  a  - 

In  tile  gap,  possibly  t:du.slng  a.'.d  a :  [  f- ;  •:  . 
liulured  field  or  th*-  ell  pupul.H’i  u-  :  ' 


0728  MODKL  Ff)R  THE  GROWTH  OF  bACT.^v.A  •.;•*• 

electromagnetic  RADIATl:iN.  ^  Fng  .  s- ■  . 

C.  (Sect,  d '  E  lect  roraagner  1  sroe  &  d  '  Hvpe  r !  r»  ;  , 

Dept.  Cenle  Electrlque,  Ecole  Po  1  y  t  e  cG.i,  i .i  ,  b  • 
6(»79,  station  "A",  Montreal,  Ouehec,  hm  i.*'*',  ' 

ada);  Hosislo,  R.  G.  Speculations  Sri  T.-r‘ ; 

I  *>-22:  1982  ( 10  refs) . 


A  multi-resonant  interaction  (MRI)  nu-lfl  is  •  r  p  •*  • 
ed  for  the  growth  of  cells  in  the  prest-ncv  -r  '.-li.  - 
tromagnetic  (EM)  radiation.  The  cell  gi  w’.t  .. 
of  Escherichia  coll  predicted  by  tlie  My]  i.  ] ^ 

good  agreement  with  experimental  data  obtain-  . i  sir  r 
1969  on  the  growth  of  E.  coli  subjertc.i  ic  EM.  ra’i:  i 
tlon  of  variable  frequency  in  the  mlMlmvti.-i  i. 

lengths.  The  MRI  phenomenon  Is  probably  i.--  t  < 
difference  In  the  dielectric  properties  or  the  >c.. 
colony  and  the  adjacent  medium.  The  hypoth-'Sts 
celves  that  the  retardation  or  stimulation  c>  1 
lar  growth  Is  directly  linked  to  the  appMi-d  rr-  ' 
quency  of  low  power  KM  waves.  An  e  Ic  c  t  ro- cr.vc'' -nn  i  ^  . 
res«)nance  phenomenon  may  he  the  interact  1 1./^  agi 
which  defines  a  given  length  ot  cellular  >  j;  u-v 
<•»  given  stage  of  development.  According  :<)  ?:.■ 

del,  it  should  be  possible  to  stimulate  c.r  rvtarT 
cell  growth  by  suitably  programming  the  EM  radlati  , 
periods  regardless  of  the  chosen  operating  friquen. 
point. 


0729  EFFECT  OF  MICROWAVE  HEATING  ON  THE  RADIA¬ 

TION  RESPONSE  OF  RHABDOMYOS  ARCf-M.A .  -■Erg.^ 
Eywletz,  F.  (Inst.  Biophysics  &  Radlohio logy ,  'r:.. 
Hamburg,  D-2000  Hamburg,  W.  Germany).  S  t  r  a^' 1 't,  :  b-,  •  • 
apie  I5B(4)  :26S-257  ;  1982  (  1  2  refs). 

The  response  of  rat  rhabdomyosarcoma  RIM  i  ' 
doses  of  X-rays  (15  and  3^  Grav)  applied  a!  •••<-  i 
In  combination  with  byperthormia  (43  c''  '  T;,,,  .  ' 

24Sn  MHz  microwave  (MW)  radiation  wa^  1  n ,  r  ^  c  i*.  •  . 

Heat  was  delivered  to  the  2.3  cm^  tvim-  n  i'v  i  i 

contact  applicator  4.0  cm  in  dlamvu*r.  h.a; 

of  the  tvjtnors  was  performed  20  min  after  v-i  • 

tlon  in  3  steps:  (1)  the  tumors  were  ‘-.ar-  : 

min  with  the  Radarmed  12T202  gener.u .  r  ’ -  .ix'- 
output  power  of  25  W,  which  led  tu  a  !  t-:  '  -  r-  :  - 

turn  rise;  (2)  th<’  pr'wnr  was  reovi  -d  tu  i  «,  •  * 

ml n ;  and  ( 3 )  by  app I v 1 ng  ?  to  ^  W ,  i  ^  •  ■  - :  .  i 

tempetature  of  4  3,0  t  0.3  ('  was  ma:  ,  • 

temperature  of  the  rat  did  not  oxku.d  -  . 

treatment.  Heating  the  tumors  at  ^  '  -  r- 

growt  h  do  1  ay  t  hat  increased  1 1 nea  r 1 v  w  v ' 
time,  up  to  120  min.  However,  l  bu  .u  ;  m  •  . 


BiO'Cg.cdi  Selects  o(  Noniof^iZi-ig  Eicctrcmagnehc 
J'.:Cn  ViHi  n.  Oacoor  1933 


toler.Ue  J-hr  trt- s .  RIU  tumors  showed 
I'lii.tactxi  volvime  regrt-ssiun  anu  tumor  >'rowtli  delay 
arter  combined  crtMCmenc  as  conpared  Co  Irradiation 
ili'oe.  Aitt-r  a  sliigle  dose  ot  lb  Gray,  postirradia- 
tlon  b.y  pc  rt  ne  rm  1  a  trc-atments  tor  30  and  bO  min  led 
to  therra.il  t'lihancoment  ratio  (TER)  values  ot  1.3  and 
1.0,  r ''S  p«.' c  t  i  vl- 1  V .  Alter  a  dose  ot  3')  Grav  combined 
wlt'i  1  '  v'T  fv;  min  of  hyperthermia,  TER  values  were 

.  b  .1 1  kl  ;  .  1'  . 


saline,  l  i  e  1  ds  r .  .  ..  r  ./ 

ove  r  a  i '  'ii/e  r  ;.k-  r  :  -t  :  :  ; 

al  and  mt  I  ‘Git  .-t  • 

oilit*:  invest  1  t  ■  rs  an.*  t  > 
ticie.  Normailv,  'arsts  r 

k*;;!ar  ptilset>  (  '  ea, 

Ij  msec  are  u'*ed  it  b’,  i- 


^3  '  MODELLING  OF  THE  PERTORBATION  INDUCED  BY 

i.ou'-FREQUENCV  elkctkom.\(.:netic  fiki.ds  on 

THK  MKMHK.ANK  RKCKFTUKS  o}'  STIMl'LATHD  Hl'.MAN  LYMINIO 
OYTES  >:MtFTING  PAPER).  (  En^ .  )  Chiabrera,  A.  (Elec- 
trUal  EOkt  i  Jiee  ri  ng  Dept.,  Unlv,  Genoa,  Vi.ile  Causa 
13,  1-  I  hi  s  b  Genoa ,  Italy);  Grat t aro la ,  M . ;  VI vianl , 
R.;  Br.iccinl,  C.  Scudia  Biophysica  '10:77-78;  1983 
U  ref  ) . 


lectins  are  known  to  induce  the  in  vitro  reactiva¬ 
tion  of  human  lymphocytes  by  acting  as  ligands  of 
membrane  receptors.  Since  most  of  the  molecules  In¬ 
volved  are  electrically  charged,  an  effect  on  the 
parameters  of  the  process  due  to  electromagnetic 
(F.M)  perturbation  can  be  anticipated.  Two  differ¬ 
ential  non-linear  equations  are  proposed  as  a  model 
of  the  Interactions  between  receptors  and  lectins 
which  give  the  time  evolutions  of  the  concentrations 
af  couples  of  receptors  (encounters)  and  complexes, 
respectively.  Computer  simulations  of  the  time  evo¬ 
lutions  of  receptors  and  complexes  do  not  agree  with 
experimental  results  and  do  not  take  into  account 
Che  time  spent  by  receptors  together.  Therefore,  a 
gain  function  Is  introduced  which  is  the  ratio  be¬ 
tween  the  fraction  of  couples  that,  In  the  presence 
of  lectins,  remain  together  longer  chan  a  given  time 
and  the  same  expression  in  the  absence  of  lectins. 
In  principle,  sinusoidal  perturbations  will  always 
inhibit  the  process  by  lowering  the  value  of  the 
g.aln  factor.  This  concept  Is  In  qualitative  .ngree- 
irent  with  available  experimental  data. 


0732  r  LEt.Tkl  C-FI  Kl.:  -  :  S!)‘ 

',MEhTir'.‘i  UAPr'R,). 

(  Ar  be i  t  sgruppe  y*  mh:  .in:  t- 
Kerntorsch  .  '-G  ’• 

D-bi:  t  -hilich  I  ,  W.  .  . 

C.  Studia  Blophvs  i'-.u  '• 


The  use  of  eU-etr:.  : 

cells  is  described.  M-'-hr;:;- 
is  actileved  by  d  i  e  le<' t  r  op’.  >  i  i 
ac  Meld  resulting  in  t  be 
chrtirs.  Suitable  st:-.-'.' 

of  jv.jri-chaln^  are  in  i  ’  . 

To  initiate  cell  lusijr..  <  :  •  s.- 
tc  be  established  bv  1  ro 
for  a  very  short  rir.i-  -t  ;  : 
the  breakdown  pulse.  Ine  t  r «. 
electrop.horet  Ic  cAileclion  shv 
and  1  MHz.  Reversible  .lectr 
zone  of  membrane  cuntaci  Is  c3 
sponsible  for  the  initiatio!-. 
bre.ikdown  is  a<  hloved  by  t 
pulse  of  short  dur.Klon  anc 
(O.b  10  7  kV/cm).  Brc.jkdovn 
be  generated  in  t  tie  cell  me;br 
is  lormed  between  chv  tw  :  1 

transport  can  tase  pl.ace. 
served  ht*rwei-:.  cells  vltn;r. 
field  pillse  ol  to  Se  u^^ec  1 
Held  strengtn  is  1  . 
critical  Held  s  i  rengi  h  n  il 
down  In  the  tnombr  me 
.an  he  used  t>  r  t  i.<  t  r-: 


07  3  1  MOLKCUI^R  BIOLOCICAI.  IMPLICATIONS  OF 

KLECTRIC-FIKLD  EFFECTS  (MEETING  PAPER). 
(Kng.)  Berg,  H,  (Central  Inst.  Microbiology  and 
Experlment.al  Therapy,  Dept.  Biophysical  Chemistry, 
Acad.  Sciences  GDR,  Beut enbe rg s tr as se  ll,  DDR-b9O0 
•Jena,  E.  Germany)  Studla  Biophysica  90:169-178; 
19H2  ( 39  ref  s) . 


07  3  3  MODK.I.l.lNf^  •'>F  Thr.  't  ' 

low-fkkouf.ni'Y  i  !.fg: 
THE  MEMBRANE  REtJEPTtiRS  Or 
CYTES,  1.  INFI.UFNGE  OF  T‘-F 
FREE  K^NEKGY.  (Eng.^  Gr.'-i.r 
trotevnica,  I'nlv,  ('.<-n<.-!,  : 

GiMioa  ,  Italyi;  Vlvi  »ni  .  r  .  ; 
Bi.'pEv*. !  c.i  'M  '  :)  ;  '  1  c ' 


The  interactions  between  biopolymers  and  blologic.il 
membranes  and  electric  fields  produced  by  high  sin¬ 
gle*  pulses  with  different  electrodes  or  pulsed  elec¬ 
tromagnetic  tlelds  are  reviewed.  Single  pulses  ran 
orient  hl<)polymers  and  their  cfxnplexes  in  solution. 
Increase  the  permeability  of  membranes  and  disrupt 
cell  walls,  and  fuse  animal  cells  and  protoplasts. 
In  rcjnlrast  to  the  single  piilsc  technique,  low  pul- 


An  attempt  i t<'  t.'i  . 
I'tis  i  r.i  t  ed  1  nu  I  bi  t  o  I  V  •  *  !  ■  ■  i 
e  1  e<  t  r.  <m.ig’ier  i .  (  K'l ' 

re.ict  i  v.H  1‘'T5  ‘d  l.vuT*n  i 

rea.- t  Ivate  hum.m-.  I  vmr*'  v: 

e •  'mp  1  ''Xi* s  Wit’  r-i ■  '-b. I  ;  I  i 

o  t  m  •  r  e  »i  i  ••  i  ■ 


■>.1 


Cv^rrent  Literature 


r..'ssih:f  rlrld  i-r:, 
-:n»  t.Us  t^'Cwi'eii  rni*nl>r.jn'-  i  r. 
ai  '  ;ms  t  a  I  a  t  i-d  .  Ihr.-e  hM  si, -a 

.'d/*  s  i  lui  <  I  d  a  I  ,  kHz  simi-oid 

v'l  a  SiifsC  o!  r  I'C  t  an^’a  l:i  I  1 1 

,fs  ■!  ahi-  iit  ubt'o  f 

...i  ,  c  r,o  si^n.L.  lime  aveia>',«-  t>i- 
:  'vi  ^  •  Tisrc.  The  low  K**' 

a  i:.  Lt'.is  ;)a;'er  have  i  s-ali  1  r.t 
•-  ■:  the  Viunhers  ot  eaC'-uncers 

11  surtave  aiea  so  that  t  hi^  sm.i 
.-roximaclon  holds.  The  n-.oitel  J 
, -ituhltiu!!  Indoaed  bv  the  KM  fie 


M"hK:i.lNG  oV  THK  RKRTURBATION  INTf.hlKh  BY 
-.■-rHfc'.j'YENCY  KLKCTKUM\GNKTtC  KIKIJ'S  Of 
M.'.MHYANi'  h."  CKKT'hKS  OF  STIML’I.ATKi)  Hl'M.-VN'  LVMPHi>- 
■■:a.  iNr'LL'KSCK  OK  THK  KIKLDS  oN  THh  MKAN 

-  r;MKS  '(■  ?•;>.  AGGh'KGATZON'  PKOCKSS.  (Kn^.)  Chia- 
ra  .  A.  ■  K  1  e  1 1  r  ut  ec  ni  ca  ,  fniv.  Genoa,  Viale 

sa  -L  !  C'.enoa,  Italy);  Graccarola.  M.;  Vi- 

•’.i  ,  ?■  .  1  hr.u-vltu,  C.  Stadia  SluKhyslva 
1  r.  ;  1  (  d  ref  s  ) . 


.  rdi  r  ij  cr.'dei  Che  tnceraccion  of  elect  romaitnei  i-. 
expof^are  aiul  ler  c  i  n-i  nduced  reactivation  oi  hu- 
•..1  .vr,[mocytes  in  vitro,  a  reactivation  gain  func- 
Mn  G  is  introduced  which  Is  the  ratio  between  th.c 
race  ton  ot  receptors  that  remain  together  longer 
••.dr.  a  given  time  In  the  presence  of  lectins  (en- 
■  ur.tefs  aI^d  aggregates),  and  the  same  expression 
1  the  absence  ot  lectins  (encounters  alone).  Such 
nltitic  gain  takes  Into  the  account  the  clustering 
ife-cl:nos  of  lynphocyce  surface  receptors  and  al- 
-rs  a  more  appropriate  measure  of  reactivation  ef- 
i'.:t  1  veness  .  The  introduction  of  an  electrical  per- 
irh.itim  •ierreases  the  value  of  G,  thus  inhibiting 
r»- a  : :  1  va  t  ion  nrocess,  in  agreemeiK  with  the  <‘x- 
rrlncnt  il  1  v  j-nserved  effects  of  weak  low-f recjuer.cv 
V  tlel  .is  '.jn  !,• 't  iii-'^timulated  lymphocytes. 


:  ..:u  t  i.:n  '! 


:  K:.-.  hShl  r  i 

MK;'*R'-  ■  r  xi 

•1N-:.K  KXi'  >'  ki  ■;  .  ■' 


^  nan.cvs  I-',  l  •  ■<■■■-  p  .  ■ 

siiOm.ixi  i  i.ii'v  sa.lv  <,  g  '  .5 
single  ex;  .••.o:  -.";  ;••  -p  •. 

(  P'H'j  Mhc.  1  .  Y  -  .^u;  c 

:  •  > r  )0  min).  Tl  ».  e  ,  1 1- >.  ^ 

tissue  s<jr^pLvs  w.iji  : 

A  tree, vunev  '<  m 

data  on  the  ituil  ar.'i  l-'a.'.'.a' 
permit  t  ivi  iv  ub  t  i 

>;V.'  expot.ure.  tut-  .v.>  _'r 


ter  cotuent  in  the  ti'su. 
the  abd 'n:  I’.a'.  c.tviiv  .•  s. 


y.  O'YS:  'N  o'  CHANGES  IN  DlKI.KCTRIC  KARA- 
Mi.  rKf-S  Or  SRLKCTKD  RAT  TISSt'KS  ihAi'SKn  BV 
•"'STHK  Vn  I’VLSK  MICKOWAVK  RAniATloN.  I. 
!’A’.  kkSL'LTS.  (F.ng.)  Stani  szcwsk.i ,  M.  .  . 
.  i  a  I  hazards,  Inst.  Occupational  Medi- 
S '  r  .  8,  9')-9YO  Lodz,  Poland);  Terlecki, 

.  HI  .(  hv'Jica  91(2);i:>V>161  ;  1982  (no  refs). 


KhV.M.VM.  Yn.-.i 
Hi-ephys  .  s:h!--L 
•  ..rk,  S‘  '  '^1  1  ; 


the  effects  of  exposure  to  microw.ive 
-n  t  h-'  i!  i  el  r,-L  r  to  pro;u’rti.-s  oh  r.i: 
;f  -'ll,'  Wisf.ar  rats  wer«-  t- 

VW  i-'ierc.v  (pulse  widrh,  i.s'-c. 

:  s.'.  )  .it  a  specific  ahsi'rp'^i'n  rat* 

Kg.  ter  IG  min.  The  r.>ts  were  docapi  - 
I^.  .  lud  18  hr  after  MW  exp'>.si;re. 

Ml  u,  r  I  mi'f' Tri  t.ure  in  the  .ibilonl  u.il  ra- 


r 


-t  1. 


Tu 

-I  !^W  Ir- 

I  I  l  *•  hf  1  1  llITi  . 

•  .»:ui  wi-rt' 

I-  xposiui 
:  •  i-  »•  xt  iMit 

th.' 

-  r  w  ,1 '  ot 

.■>: 

: ft  ,j Til t> t  i 

t  >'c-  1  r  rad  i- 
d.-.'llne  of 
t  }:r  ro  I  e- 
and  r  he 
•  a.',  iii  ion  of 
I  aver  were 
T‘  ••  rean  body 

'  1  t  ^e  e 

•.  !  i-r.p.' r ary  wU h 
i  ti'v'i ’irv  appear- 
“ -old  quail, 
od  fi.  :woon  Irra- 
e  r-...rph-!oglcal 
•'•o  Mr-.dincs  sug** 
i'.  lo'^  i:'.  the  om- 
;  •  ,'t  '  ad  no  uf  feet 


hA,  I  ATI; 
Agents  ' 


f'F  27 . : 

RADIO- 

i  N  RA' 

IS.  (Eng.) 

fe-c  t.s  Hr. 

.inch,  NIOSH, 

■r.  V.  L. 

:  Foley,  E. 

'  ( ::‘^9-309;  19ft2 


rats. 

■  » 

r  a  L  K 
■■  r  .u  ■' 
ai'.-’  i  r 
i  '  r  : 


j  '1  i  n.i ! 


1  r.'  s 
t  !> 


‘  *'.■  r  u!'  '  iw  .  .'V  rai^  were  exposed  to  hyper- 

;■  .  :  -  *  :  '  .  ;  V--/  ra  >.■  pn-nry  (RK)  ra- 

■  s:  iv  [ '•  ,  '  •  m:  'ge-;.' r  and  e'nhr  yol  et  he  1 

'T  eyno^,Mre  to  rr’.at'ivelv  Ipi^h  levels  of  RF 
•n.  Aw  rats  were  :rr<3  :iated  separately  In 
■ar-.ii’l'i  s  V t  hes  5 /f  r  r*p. -rating  in  the  doml- 
.^rretlr  tio'd  r-,.,'..-  tin.ler  conci.'HJOus  wave  con- 
at  ar  ar'-.w-rt  l  i-r;'.- ra  t  n  re  of  2“^  ±  2  C. 
roeps,  ea.  ‘  i' <  •.f’s  j  > '  ;  rig  o{  jo  to  2H  pregnant 

ere  exp'is-d  to  a  rri.pgfie t  1  r  field  srr<?ngth  of 

.r  a  i''  el.ietrl  •  field.  sfrei’.iUh  of  l*no  V/m  on 
n  davs  I,  ,  7,  ,  !i,  H,  or  15-  The 

re  Irradiated  to  a  r.-.lonlc  timperature  of  43 
f'  -*''  f<.)r  a  (ovistart  tine  period;  the  aver- 
adlatiiin  r-eriod  was  2^-12  nin.  The  specific 
:  rar-'  t>-.r  (-a-  RF- j  rrad  1  ated  animals  aver- 

■  T,  !  I  .1  f  '  !;  .  A  rW')?.  Kight  matching  control 
•  !;■"  irradj.i'f.d  f  u  min  (their  colon- 
■f  r-)s«-  ar>  a'.eragf  ->}  ''.5  C  during  the 
od  f ren  an  initial  TH.A  C) ,  and  an  un- 
i  gr.'op  ’f  .’d  pregnant  rats  was  left  in  the 
nnarters  t  F  roii>tF>oiif  their  ges-tarion,  RF  ex- 
I'an'-id  a  signiflc.ini  irn'idence  of  fetal  mal- 
i'Ms  r  iiroiighout  th**  pos  t  i  mpl  an  t  at  1  on  period 
-IF).  Tr  also  nansed  a  low  huf  significant 
r  >-■  i  mp  1  at' t  a  r  j  en  ma  1  t -ifnar  i  ons  .  Fetal 
r  ■ 'W'’ -  ri-mn  !<-ncfh  us-re-  r<-disfexl  In  the  post- 


Current  L’’e 


Implantation  exposure  griai  s  '  • 

by  pro  i  mp  i  ant  at  i  on  exi'osur*-. 
or  resorbed  fetuses  was  slgi'.  jri 
rats  exposed  on  dav.s  7  i>r  • 

appeared  to  be  caused  bv  Ff-  in'.i,,, 
the  Created  dams.  A  nunber  d  .  i 
fic,  and  medical  devices  .pi-r^t'.ip 
MHz  can  cause  hy pe r t  hi- r rr,i  a  ii*  r 
suits  suggest  that  womt-n  of  it'.  I-.'- 
avoid  exposure  to  RF- rad  i  at  i  o:'.  1 1. 

Current  US  occupational  standards, 
chat  maximum  permissible  exposure 
nant  workers  In  Czechos  1  o vaF  1  a 
from  2  to  50  V/m,  much  below  im 
200  V/m. 


0739  LOCAL  MICROWAVE  HYTEK Ti: i  '/..‘-i :  A 

THERAPY.  PRELIMINARY  rP.i^'r 
Valdagnt,  R.  (Centro  Onco logi cn ,  I:st, 
38100  Trento,  Italy);  Amichetti,  M.: 
C,  Tumorl  A8( 3 ) ; 24 7-25 J  ;  19R2  ^23  r.  ^ 


Microwave  (MV)  hypertbernla  was  -is.-  i 
with  radiotherapy  (15  patients)  vt 
patient)  to  treat  19  hi  s  tolog  i  ca  1 ’.  v  * 
perficially  seated  malignancies  ' ’  - 

noma,  4  melanoma,  1  adenocarclnutna ,  j 
refractory  to  other  therapeutic 
patients  (5  females  and  M  tna/es:  -• 
average  age,  65  yr>  15  had  a  Kari'.>f^V 
Local  MW  hyperthermia  to  a  presc Ic - t n. 
ature  (42.5  ,  43,  43.5,  and  a..  C)  was 
for  20-55  min  bv  a  BSO-lOno  comput nr - 
perthermla  unit  operating  at  frequvne 
MHz.  Thermometry  was  performed  f v 
probes  placed  on  the  skin  and  in;: 
serted  catheters.  After  rad  i  c  t  hi- r,-, ; 
hyperthermia  (<  20  min),  a  complete  i- 
served  in  9/18  treatment  fields  ■ 
partial  re.sponse  >  50^  in  5  and  - 
tient  was  not  evaluable.  Tum-  r  r<’.’ 
ally  began  about  2  wk  after  tl-  •( 
No  tumor  progression  was  observ'd  d 
therapy  or  in  mo  1  of  follow-up.  . 
fects  directly  attributable  to  bvp.  r 
skin  burns  in  147  treatment  sess;.  • 
patient  receiving  chemotherapy  7  ir 
ter  hyperthermia  exhibited  no  resp.' 


0740  STUDY  OF  THE  KFEhCT  "F  f' 

NKTIC  WAVES  ON  THE  Pin-' 
LIMB,  (F.ng.)  Mollan,  R.  A.  F.  ' 
Surgery,  Ovieen’s  Unlv.,  RelfaKt^  b 
Allen.  ,1.  D.;  Orr,  ,1.  F.;  Vct-raie,. 
51(l):67-7a;  198?  (!3  ref.‘'^. 


Pulsed  electromagnetic  (FM'* 
the  calf  of  eight  bealiliv  7!-.' 
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Current  Literature 


Biological  Effeas  cf  Ncn.or>jir  <j  - 
Rad-avon  vnu:-  Gt  79Sj 


s  -vt'r  "  S  with  i  r«pi‘t  1 1  1  .in  tt*-<pH*n.v 

Itii,  Tl'tt'o  SL'p.ir.ite  si^ptnl  i  u  >  >rs  wi- :  e 

a  !  1 1-  sU’tial  which  was  ma^n:- 

:  r :  p  .1  s.-t  •!  coils  wlrcif  in  sprit-.c. 
cc.'  t  1  r !  ui  between  »bf  cv'ils  was  n-.V  ■' 

I'tr  c  X  i  c  r  1  mcr;  t  s  ,  tic  cniis  were  applied  to 
af,J  ri>!bt  and  left  calf  Mood  fli;w 
".re  .1  b  V  ’.enoMS  (■'cc  1  us  1  on  pi  e  t  hysir:'>>'raphv . 

!.  •  .-.erics  of  four  experiments,  the  coils 
v:’ujratec;  In  a  wat  e  r- f  i  1  led  plet  hvsmo^raoh 
pc  1  vcjrb.*nace  anti  the  FM  filed  was  applied 
,.I:  It  tbe  level  at  which  bood  flow  was  be- 
.red.  ! ’"t  a'.’,  eljtbt  experiments,  calf  hlt-od 
recirdel  tor  a  i-min  control  pcrlc.d  before 
-  w»,Te  suite:  ed  oti .  then  for  1-nin  periods 
v'ojls  l.ad  be«‘n  on  fer  I"',  2f^,  and  2^  min, 
.Iv  for  ^  min  after  they  were  switched  off. 
^Ic.int  difference  was  detected  heiveen  rip^.t 
calf  Mood  flow  in  either  series  of  experi- 
Tbese  findings  suggest  that  the  r^•po^ted 
Ic  ‘'ffect  of  electrical  stimulation  on  bone 
r'Jaced  by  variations  In  blood  f)c>w  to  the 
•*d  li'.rb. 


F.l.rCTRnbiACNKTlC  ANO  ACOrSTiC  PR( ’PF.RT I  r.S 
OK  TISSUES.  (Eng.)  Burdette.  K.  0.  (Hi- 
.  Res.  Dlv,,  Engineering  Experiment  Static. n, 

■  Ttiiri  Inst.  Technology,  Atlanta,  CA  1033?).  In: 

Aspects  of  Hvpe r t he rmi a .  Nussbaum,  C.  H., 

;  .G  lArerlcan  Inst,  of  Physics:  New  York);  .Amerl- 
in  Assoc,  of  Physicists  In  Medicine,  Medical  phys¬ 
ics  Monograph  S:l05-l50;  1982  (87  refs). 


t-neficial  applications  of  electromagnet  Ic  (EM) 
ultrasonic  energy,  an  accurate  knowledge  of  tls- 
il'G.ectric  and  acoustic  properties  is  essential, 
it'*"  discussion  of  the  basic  prlnciple.s  underjy- 
[M  and  ultrasonic  absorption  and  dispersion  In 
'.-‘S  1  .s  presented,  tiissue  property  mensurement 
r'inues  are  reviewed,  and  results  of  dielectric 
i«. '  1  I  c  tissue  property  Investigations  are  ile- 

^ed.  A  brief  description  of  in  slt»j  tissue 
■rry  measurement  techniques  Is  given  and  in  situ 
rtles  uf  living  normal  and  tumor  tissues  arc 
'Ued.  S'lhstantial  differences  have  been  found 
-en  the  t'ielectric  properties  of  tumors  and  nor- 
.V,*  t  I  .  Accurate  dielectric  or  acoustic 

V  information  that  reflects  in  vivo  charac- 
-:ies  Is  necessary  for  successful  application 
'r  ultrasonic  diagnostic  and  treatment  tech- 
I"  ih  medirtne  an<l  for  accurately  determining 
r  in  tissues.  Th(‘  capahllltv  for  accurate 
If'i  T>  isuremet’»-s  of  tissue  vilelectric  and  acou.s- 
^"’■'perrlos  rould  be  tised  In  dosimetry  detTmltui- 
au/i  In  treatment  planning  for  canc*T  patie;ts 
u  FM  or  u  1 1  r  ason  i  c  -  i  hd  lu'ed  by  pt- r  t  he  rrr.  i  a  . 


pm'SiCAi.  asitxtx  .V.;,  : 

TMKRMIA  ['k'  [ji  "  I.  bi 
Mi  CkoWAVES.  (  Kng  .  '  J  sk  ,» -Kj*' r  ,  M.  f- . 
Salt  Lake  City,  I'T  Hi.  1  !  2  M  !n:  .b-.'s. 

Hype  rt  i»e  rro  1  a .  Nussbaum,  ..  H.,  eC  .  'A 
of  physics:  New  York);  .Amerlr.-tn  .As  s  i  . 
in  Medicine,  .Medical  Phvr.lcs  Mjntgr.i; 
19H2  (22  refs). 


The  noninvaslve  production  o‘  hy  pe  r  t  :.e  r  r. ;  a  r 
cer  therapy  by  electromagnetic  '.ecr.i,;, 

described.  The  basic  aspects  o!  GM  -»bs:r;t 
tissue  are  reviewed,  with  emphasis  un  t :,j, 
decribe  the  propagation  of  E.M  waves  .an.i  t  r;«.-  : 
Isns  Involved  in  their  interacti  wiM  re 
such  as  tissue.  The  interaction  ot  nM 
tissue  produces  two  basic  types  of  eft*-  ui; 
reflected  in  the  dielectric  behavior,  >r-A-  r.G 
the  drift  and  oscillation  of  free  char/vs  , 
other  the  polarization  both  through  t  hu  a.: 
of  the  already  existing  electric  dipoKs  r 
duction  of  new  ones.  The  i  undameut  .al  ciii^ 
between  heating  mechanisms  In  short-w.r.e  ^ 
tlon  current  type)  and  microwave  M.i.ii.j:!  :- 
diathermy  are  discussed.  Exa::ip'fS  r  -pc  li: 
tlcal  systems  are  used  to  illustrate  tiir  ■  ■ 
and  limitations  of  both  procedures.  l.>.  t 
footing  the  optimum  frequency  range  i  ir  r: 
di  .athermy  are  discussed.  EM  and  •;!  t:  jis  ■ 
Cations  in  hype  rt  he  rm;  .3  are  c.imuur*d. 


07:*3  POUTER  DEPOSITUhN  WITH  .MGIK  '"'Ar.FM  Mh.g 

Paglior.e,  R.  W,  (KuA  Lab".,  F  r  i  :u 
NJ  08540).  In:  Physical  Aspects  ct  Hv|v- rt  liermi 
Nussbaum,  0.  H.,  ed ,  (America::  Insl,  riiyi,-.. 

New  York);  American  Assoc,  of  Phv.sicisM  i  ••  y,.., 
cine,  Medical  Physics  Monograpl.  h:102-..,";  ; 

( 10  ref s) . 


A  short  review  of  the  dielectric  and  thermal  pr 
perties  of  tissues  is  presented.  Tlu*  success 
hyperthermic  treatment  for  cancer  appt'- .srh  t  '  IX" 
lated  to  the  ability  to  deliver  ’.••.liorm  heat  to  "i 
clfic  volumes  of  tissues  and  to  mal’.tain  the  -pt  ;; 
temperature  for  the  required  pt^rioi  or  time, 
depth  to  which  radlof requenev  waves  i.ir. 
into  tissues  and  produce  heating  is  prim..ili\ 
function  of  the  dielelectric  properties  or  tt."  rl 
Sues  and  of  the  frequency.  The  deslccts  an.d  use^ 
waveguide,  pri  nt  ed -cl  rcui  t  antenna,  and  cnaxl.G. 
pileators  at  microwave  and  ravii'  f  r  eq  uen  v  :  t  .x 
described  anvi  illustrated. 


0744  CLINICAI.  irjTK.RTHKHM  I A  WITH  KK 

(Eng.)  Olcson,  1.  R.  (blv. 
Oncology,  Arizona  Health  Srlenios  he-'. 
a:’.  85724);  Cotas,  T.  C.  I  Ci ;  I'iivsi. 


c  .  ;  jj.'  j'  ^onrcn.'j/ng  Electromagnetic 

R.u:  J-  ..r  !  I.  Oc'cocr  t983  Currcr.'  1  !..rci!:jre 


r  1  T: !  .  \'.is  sbaum ,  C  .  H  .  ,  cd  .  (  /fiiirer  lean 

‘t  Pbvsle?;:  New  Yurk);  American  Assoc,  of 
r' ^  % 'i  1 V  j  s  r  s  in  Medicine,  MiuUcal  Physics  Mi)nograph 
Os  refs). 


Mt'cl  .i['.  i  sms  ot  inter  \ct  ion  between  radiofrequency 
(KP'  r.illation  and  biological  tissue  are  reviewed 
RP  fields  are  coupled  to  biological  mat- 
r  r  firhor  In  a  capacitive  mode  In  which  RF  current 
r  i  -us  from  one  electrc^de  Co  another  through  through 
Interposed  between  electrodes,  or  in  an  in- 
d'o  tive  moi-'e  in  which  current  fl.Jw  results  in  tissue 
placid  within  an  alternating  RF  magnetic  field.  Fx- 
ampl*-';  are  presented  illustrating  each  of  these 

m.  id.es  'Ci  RF  heating  as  used  for  clinical  hyperther¬ 
mia.  Phantoms  are  used  Co  illustrate  power  deposl- 
r  i  vt  p.^tterns  In  heterogenous  materials.  Tempera¬ 
te. distributions  observed  in  clinical  situations 
.iti-  I’ua 1 1  ta t  i  ve  1  y  compared  to  these  power  density 
d  1 t  ri  but  ions  ,  Work  is  in  progress  in  the  labora- 
t  iry  and  clinical  evaluation  of  newer  techniques 
u-'inp  rr’gnecic  induction.  These  Include  Che  fol- 
iuwic.g:  1)  A  coaxial  pair  of  coils  (Helmholtz  pair) 
for  heating  by  magnetic  Induction.  Careful  posi¬ 
tioning  of  Che  coils  is  necessary  to  result  In  a 

n. ix  i!Ti’.;n  eddy  current  density  passing  through  the 
tumor;  2)  Ferromagnetic  Implants  used  In  conjunc¬ 
tion  with  the  magnetic  Induction  technique  to  pre- 
f«.-rontlally  absorb  energy  from  an  applied  RF  field. 
The  tissue  In  the  vicinity  of  the  implant  Is  heated 
hv  thermal  conduction  from  the  hot  seed  rather  than 
bv  direct  absorption  of  energy  from  the  magnetic 
field;  and  3)  Curie  point  seed  heating.  These 
rower  techniques  may  extend  the  usefulness  of  RF 
heating  In  clinical  applcaclons. 


CLINICAL  APPLICATIONS  OF  HIGH  FREQUENCY 
METHODS  FOR  LOCAL  TUMOR  HYPERTHERMIA. 
(Kng.)  Corry,  P,  M.  (Dept,  Physics  &  Developmental 
Therapeut 1 cs ,  Univ.  Texas  System  Cancer  Center, 
Houstnn,  TX  77030);  Barlogle,  B.  In:  Physical  As¬ 
pects  of  Hyperthermia.  Nussbaum,  G,  H.,  ed.  (Amer¬ 
ican  Inst,  of  Physics:  New  York);  American  Assoc,  of 
Physicists  in  Medicine,  Medical  Physics  Monograph  8: 
3o;-328;  1982  ( 10  refs). 


operating  at  frequencte.s  In  the  high  fre- 
n  loncy  (HF)  spectrum  (3-100  MHz)  to  Induce  local  or 
regional  temperature  elevation  in  human  tumors  are 
reviewed.  Criteria  for  an  Ideal  system  are  pre¬ 
sented  and  compared  with  methods  that  have  been  or 
can  be  used,  including  capacitive  dielectric  heat¬ 
ing,  magnetic  induction  heating,  HF  currents  from 
implanted  electrodes,  ferromagnetic  induction  and 
hvstnresis,  as  well  as  the  use  of  phased  annular  ar¬ 
rays  of  radiators  and  folded  dipole  antennae  driven 
at  h33  MHz.  Although  there  is  no  single  method 
available  which  i.s  Ideal  or  which  will  facilitate 
hvporthermia  induction  in  a  wide  range  of  tumor 
'^Izes,  h  1  s  t  ol  og  1  e.s ,  and  anatomic  locations,  the 
w.rk  rn  date  has  provided  guidelines  for  systems  of 


the  future.  11-  fihill’.  ■.  ; 

at  least  4 S  n  j  •  .-s : 

Toxicity  inf : -jn  : 

attention  musl  hi-  t  .! 

Interface  l<>  "'.ike  f  r.*. 
observat  i  f)n  ot  dr’e;-. 
vi  scer.i  1  I  es  i  t 

localized  to  the  vici:  ;'.  ■ 


•h74h  ri.TNir.AI.  9)  '  r-i  \ 

(  Fng.  '»  F.at.dt,-,] .  ;  .  :  . 

Lake  City,  FT  84132).  ; 

perthermia.  Nussbaiim,  c.  ?, ,  , 
cf  physics:  New  York);  Arer;-.’.'  A 
in  Medicine,  Medical  Pt  ’.s:  . 

1982  (nl  refs). 


Instrumentation  required  l‘--  !  r-  a'  >  r 

crowave  (MW)  induced  h-.-;  ert :  •  •  r  •.  a  i- 
hyperthermia  equlpm*.-:.:  iv--'.  ;  • 

circulator  or  Isolator,  f.jW’  r  r  .i  ,*  •  •  •  .  ■ 

stub  tuners,  aiu*.  FfW  app  ■  i  .-.k  <  t'  .  •’  :  • 

caters  include  the  vxtorr.!’.  w,!.-,-  ••  ■  *  ••  • 

slot,  and  Intracavl  tar-,  .in* vr,  •.  * 

Invasive  methods  include  lb'-  i'*-'  ‘  .  r  . 

coaxial  antenna  applicators  .in,;  ;  '  .  ,■  ■ 

cators.  Static  tissue  equi  v.-' 1  “  :t  o’  •  r  h 
heating  studios  allow  the  s.-lorti  ;'  i  ^ 

applicator,  the  .iporturo  '5l;e,  .i- ' 

to  be  used  to  treat  a  pro  t-  r  i  -I  v .  >  v  I 

ume.  A  dynamic  pbant'-  m  Is  dt  s r r  j w'  :  '  •  ^ 

used  to  study  the  ciferts  ot  •  r '•  *  ‘fr 

mal  field  size  produced  by  an  .Tpri;  ■.'.  v.  '  '  ■ 
tern  is  designed  for  use  with  uo-.-.i 
docers  and  consists  of  a  r  !:  :  '  '  i  •  " 

partments,  with  liquid  i  e  .  g  .  ,  •.  I  ■  '  ' 

the  top  and  bottom  ones,  .o- ^  f  a-  '  •  - 

The  flow  In  this  srsttu" 

direction,  hut  the  data  t->bt  -ed  ^ ‘ 

to  account  for  counter  curri'  t  i  ‘  ... 


0747  MlCRPWAVF  TVTHN ! t. '  !•  >;.  : 

THF.HMIA.  fFr.i;.'  PI'. 
Radiation  Therapy,  Univ.  M.irv'.  r.;  ' 
more,  MD  212^1).  In:  , 

thermla.  Nussbavim.,  **.,  ■ 

Physics:  New  York);  Ame  r  i 
In  Medicine,  Medical  IMns*.  f'"-  •: 

1982  (15  refs). 

The  rattnna,.-  t,^..(nd  a  svst.r-  -  , 

to  microwave  (MW)  hvpc  r  t  he  rm  i 
and  innovative  eng  1  nee r i op  o 

tng  to  the  { rrp  1  emenr -t:  :h  '  ! 

hvper  t  herm  i  .1  svsiems  .»:<■  h  -  :  .  . 

for  the  induct  if'n  of  lo.  ,h,  i.-rC  • 

divided  into  six  sulmr)!!' i-Iotr 
temperature  moasuj  emeet  ;  w.  ;  o  '  • 
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•- T  I  u  '1. 1  s  1 1  i ‘It'  ,tn.1  .>•:  t  o  r  age  ;  operator  inti'r- 

:.t  ;  I'.i  '■  1 1  1 re t*r  rer-e  heck  ing ,  The  ini1ncti*in 

s :  et'-  V  '•-.i'.ts  ')t  t  ht>  power  sourct*,  power 
i:  .iru!  joiue  matching  network,  and  the  ap- 

r'-i'  t''.  At  VW  t  reqoenc  i  e.S ,  the  two  types  of  ap- 

commoc.lv  used  are  direct  contact  external 
a ;  1 .  .1 1  i)  aa.l  Implantable  Internal  radiators. 

' •  ,  linical  svstem  developed  at  the  University  of 
t: ,\:  d  'i^spUal  is  described  .ss  an  example  of  an 
rv  .gr.t! and  reliable  unit  for  MW-lnduced 
^  V,  .  rt '  ft  '  '  i  '.or  cancer  treatment. 


•  'MTK!'  STATKS  RADIATION  SAFETY  AND  RFf.r- 

I.AM'KY  COSSIPKRATIONS  AND  PROCEDURES  FOR 
KKr>,"‘!-';('>  MYPKRTHKKMI  A  SYSTEMS.  (Eng.)  Bas- 
ser;,  U.  1.  ^hur.-au  Radiological  Health,  FDA,  Rock- 
V ; I  COiiklfv,  R,  F.,  Jr.  In;  PhysiCcil 

A-C'-'ts  .  !  :■  vpf  r  t  he  Tint  a .  Nusshautn,  C.  H.,  ed. 

'd  Rhvslcs:  New  York);  American 

'■s  •  .  I"  vs;.  Ists  If,  Medicine,  MedlraJ  F*hys)<\s 

.'.t  ap;',  -  ;  ' ’J-  ;  IQhJ  (  1  S  refs)  . 


s /s ;  •  .it  I  di¬ 

al  •  «  :La::.  as  ,  t 


”  o!  ;  :  r'Miof.icv  (RF)  r<i<:latlon  may  be  effectively 
'.til'. /ed  t"  pri'diice  therapeutic  heating  In  human 
tissues,  hft  ‘^trav  radiation  emissions  from  devices 
this  irodillty  trav  expose  clinical  personnel 
r' d  :s,.  patient's  nun- p  res  c  r  I  bed  tissue  to  rela- 
ri.e'v  hu'.t,  t!''M  strengths.  Studios  of  RF  emls- 
-  :  r  ri^m  shortwave  and  microwave  (MW)  diathermy 

devi-.s  hv  the  Bureau  of  Radiological  Health  (BRHl 
ha.,-  '.end  to  a  proposed  scanrlard  for  MV  diathermy 
.ii'.i  vs  -  perating  above  900  MHz.  The  provisions  of 
: '  ’'rrp  sei  standard  involve  four  basic  concepts: 

d  MW  r.idiatlon  beyond  the  intended  treat¬ 
ment  ir*.  1  is  limited  to  10  mW/cm*^  at  a  distance  of 
■>  cm  rr,,T.  the  diathermy  unit,  except  in  the  treat¬ 
ment  ^iMm;  required  controls,  Indicators,  RF  power 
St  .ihi  1  ! /-‘f-  iiu!  cntrols,  and  safety  interlocks; 
heutin.?  •' r !  «■(.  1 1  veness  Is  required  to  be  quantified 
chrougr.  tests  using  standard  phantoms;  and  a  re- 
niir'-'ent  fo  provide  the  operator  with  sufficient 
I’  t  <rmut  in  r  i  treat  a  patient  with  maximum  effl- 
nvi  rlnimum  leakage.  Vresent  U.S.  radiation 
''  I  ? , ' '  y  St  m  i ,1 :  ds  .i  1  1  <jw  much  higher  un i  nt ent  I on.»  1 
h;m,u:',  .'xpi  ‘-  I'.-s  than  ilo  those  in  several  E7ast 
'  {fijpeHc  c  )i;r!  t  r  { t'S  ,  h{jt  a  trend  to  lower  permls- 
sihi.  -  ■xiMisii  rvs  is  undorway. 


AM'  j-iANJ..*-' 

I  i'niv.  :  t.c  ,  •.:! 
C,:  Asp.  .  t  .  r  t 
\  Ar.e  r  I  c  in  .  :.s  *  , 
A^i,.••.  .-t;  ri. 

Mv.nog  r  .iph  A  :  - 


he c.ause  (.-t  :  lu  pr  ;•  1  •.  t 
uvcmet'.t  of  .'u-.  t:  imu,.;,.  •  , 
all-  pi  aiit 

t  i  ve  ’pr  ..a  :  IX  ■  : 

I  nternal  l  i  d-i  u  id  t :  •  ; 

Ml  a  cwo-dl  Ic  n. I :  •;  o 
I'.uman  suhiecLc  ca.'i 
pr.iceciui'u  .  Th  i  >  i 
ar  1  y  usei  m  i  :  ■  :  hv r  •  ■ 
(  uk<‘.s  i.'U  •)  1,  '  -un!  • 

di  I  !\  reni  l  i:  l  ■ 

i  i  old  ch  ii  ac  t  ♦  r  j 


TiiK  FfUl.nsOHHY  AND  USE  OF  TI SSDE-EQUTV  A- 
!A'N':  M  rTTROMAC.NETIC  PHANTOMS.  (Fng.) 

'  • '  I  .  .  '  .  I  .  ■  f' ;  .  P  .id  I  a  t  I  on  Oncology,  I'nl  v .  Ar  1  - 
'  un  o  ,..i !  r  h  i  VII  ,-es  fi-n t  e  r  ,  Tucson  ,  AZ  B  37  2^  )  ,  In: 
'r’hv^i  i'.  A-;.,-  !.;  of  Hyperthermia,  Nussbaum,  C.  H., 
.  '  A,t<‘ r  i  I  .i'i  lust,  of  Physics;  New  York);  Americ.in 
A--S  •  .  hhv-M.-lsrs  In  Medicine,  Medical  Physics 

“  i;  h  -.'.s  I  ;  1982  (^^  refs)  . 


!  '  is'Uiv  i-oulvalent  phantoms  for  studies  of 
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ASlMALs.  (Kiu;.'  'xu-M;-,;, 

i  :ll.  1  i.g  V  ,  ft!  I  -C  .  Art 
'!.i.  sun,  A7.  Mi  ]._ 

(V.-i; -.11!  lust.  oi  pl.v.,-  <:  V. 

h’-uiojtr  .iph  8  :  ;  '.u-.  *  . 
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,'r  rt-'ulrs  .  t  a  r.t:Wv>:T\i  2od  Phase  III  trial  to  com- 
;  iTi  : i-  •■t  tirades  ol  boat  alone»  radla- 

■  i.  'lu  ,  and  railiation  plus  heat  to  treat  tumors 

:  .  ;  <  It  a  reported.  A  total  of  77  do^^s  and  cats 
w.  til  .1  vaiifty  ot  spontaneous  malignancies  were 
scratiTtecl  bv  tvirnor  ts'pe  and  randomized  to  receive 
tt.«  t-jijy.  rhf  neat  prescription  was  4^  ±  2  C  for 
M  Tin  l/wk,  while  the  radiation  dose  was  460  rad/ 
traction  2  wk  tor  8  tractions.  When  the  treatments 
wiTf  combined,  heat  preceeded  one  radiation  treat- 
Ti-n;  ea.  h  weoK  hv  no  more  than  10  rain.  All  but  3 
•-I  the  iieated  patients  were  treated  with  500-kHz 
r  id  i  ■  t  r  t  quenc  V  current  using  parallel  plates,  nee¬ 
dles.  or  a  plate  plus  needles;  3  patients  with  su¬ 
perficial  tumors  received  2450  MHz  microwaves.  A 
c  imp.. r  1 -^on  of  ovurall  response  rates  showed  that  the 
traction  ot  p^icients  with  no  response  was  signifl- 
ca 'it  1  V  higher  for  heat  alone  than  with  either  of  the 
other  two  treatment  arms.  The  complete  response 
rates  fur  heat  alone  and  radiation  alone  were  slg- 
nlr leant  ly  lower  than  that  for  heat  plus  radiation. 
A/nilysls  uf  potential  therapeutic  gain  factors  based 
in  mvost  Jesq  uamlna  t  ion  as  a  normal  tissue  endpoint 
Iniicatfs  th.at  larger  values  are  possible  for  large 
tu"-cr'-  (>  r’  cm^)  than  for  small  ones.  In  the  heat 
plus  radiation  group,  response  rates  and  durations 
were  dependent  on  minimum  temperature  monitored  in 
the  tumor.  Temperature  measurements  should  be 
mad.e  during  each  treatment,  since  predictable  heat¬ 
ing  patterns  were  not  seen  except  in  a  few  cases. 
In  patients  created  with  heat  alone,  there  was  no 
correlation  between  minimum  heat  dose  and  prognosis. 


BlOKLKCTROaiEMISTKY  -  FLECTROPHYSIOLOGY  - 
ELKCTKOBIOLOGY.  (Eng.)  Kindi,  E.  (Bio 
Research,  Inc.,  315  Smith  St«,  Farmingdale,  NY 
!lM5).  In:  Modern  Aspects  of  Electrochemistry, 
Btxikrls,  I.  0.,  Conway,  B.E.,  White,  R.E.  eds. 
(Plenum  publishing  Co:New  York)  Vol  14:509-555;  1982 
(127  refs). 


A  review  is  presented  of  Interactions  between  elec¬ 
tric  fields  and  biological  matter,  with  emphasis  on 
trai  smenhrane  potent ial s  ,  bloelectroklnetic  phenom¬ 
ena,  and  surface  charges  of  bl oraa Ce ri al s  .  Topics 
dlsc'iss«'d  include  electric  fields  and  ion  transport, 
c^’llular  tran.smembrane  potentials,  potentials  that 
are  generated  in  vivo  by  motion  between  blofluids 
and  rellul.ir  materials  In  the  cardiovascular  system, 
arid  pot.MULals  generated  In  bone  and  cartilage.  The 
author  presents  results  from  In  vivo  and  in  vitro 
PK  .»e  ri  rnunt  s  to  supp«3rt  the  hypotttesls  that  electro¬ 
ns  rd  1  ugr. am  wavefiirms  are  largely  due  to  eiectroki- 
net  ir  potentials.  Medical  and  biological  applica¬ 
tions  Include  the  use  of  electric  fields  to  stimu¬ 
late  hone  growth  and  limb  regeneration,  and  electric 
rurrents  to  induce  e lec t ro.anes t hesla  and  to  relieve 
.'bronic  pain  ar>d  eliminate  pain  during  surgical  pro- 
nedires  (e.g.,  In  dentistry,  gynecology,  surgery, 
neurologv,  and  psychiatry).  The  surface  charge  and 
siirface  energy  of  a  material  have  been  shown  to  £f- 
fe<t  the  ability  of  the  material  to  absorb  blood 


components  and  to  be  criticui  t'  :h;  « 
Electric  currents  or  clectrl.  ti. . i 
to  facilitate  passage  oi  suh-.  it  .  . 
blood-brain  barrier,  to  iniiur;  i- 
and  cellular  differentiaiiuc, ,  ri-  : 
brane  breakdown,  and  to  pt  ii:!  ;i 
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CASE.  (Kng.)  SttMu-.r, 
Francisco  Press:  San  Fr.ini  is.  , 


A  conference  sponsored  and  . 

Michigan  Collegiate  lns>i.  t  r 
and  the  National  Selene*  I-  i,-,.’ 
ues  in  Science  and  Technuig.  ■ 

1981  was  the  basis  uf  inis  \  .  .  . 
the  problem  of  se  t  ting  safety  :  a  ;  . 
to  radiofrequency  (RF)  and  t  ;  i  -,.i  . 
through  risk/benefit  ana!  si-  •. 
papers  In  the  volume  covt-t  t^e 
origins  and  present  state  ot  : -n- 
ficatlon  of  critical  cost/hvr..  :  .  :  -  ■ 
cations  of  RF  and  MU  energv. 
ty  practices  In  the  USSR  a  .:  *•  ti- 
tions;  results  of  an  Inquiry  •,  . 

nlcatlons  Commission  on  p'  i  e  :  i  .! 
radiation;  the  costs  of  [le:  i,  el  e.:  .  *  , 

of  MU  radiation;  a  suggestip  us.  '  : 
analysis  in  the  MW  debate;  .  ost,  i  :  - 
the  military;  the  Importan  t-  i-t  • , 
environment;  cost/benefit  unalysio,  r:* 
analysis  in  the  forma  1  at  ion  >1  :  t .  ’  .  .  • 

nonionizing  electromagnetic  stnndu:  !''  : 

plementat ion ;  the  effect  ol  exti..-'-  •  .• 

on  MW  research;  science,  oh]  e.  i  i . : . 

While  individually,  the  papers  n  ' '  .  s 
vide  no  simple,  correct  resoiuii  u.  : 
debate,  as  a  group,  they  cover  th.  ;•  i  ;  : 
view  that  must  be  considered  ht  ri  v;-  .  • 
making,  if  consensus  is  to  ho  a  ’I*'.'  . 

agreement  and  disagreement  anor.)’  t'.t 
ticlpants  are  summarized  in  an  ap;t.r,'.r. 


0754  MICROWAVE  AND  RAD  hil  Kl  I  FN.,'.  -  A 

(Eng.)  Mlchaolson,  s.  M.  i, :  i ;  •  .  k  ;; 
Biology  and  Biophysics,  Svh.  Mi.li.  ;  n.  a  [u-  : 
Univ.  Rochester,  Rochester,  N'Y  > .  .  ■ 

Radiation  Protection.  Suess,  M.  .  u  .  ■  Am 

gional  Office  for  Europe,  Cope  nt.  .>:<  :i  .  .wt 

Regional  Publications,  Evir.ipi  ■ 

174;  1982  ( 375  refs). 


The  frequency  ranges  considered  .it*  : 
MHz  for  radio  frequency  r-idlun:  e  .«  ip 
300  MHz-300  GHz  for  microwaves  ■  . 
has  been  made  to  delineate  are. is  :  ;■  <> 

respect  to  biological  eftecis  .-.n 

of  knowledge.  The  review  ,  >v.  is  p*  : 


V  F 
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Current  Literature 


h-O'Og'L-a' 
f^ad<di>on  jiH  ' 


■  1  jg  i  i' .-i  1  In  alt 

nr  ai  1  o n  atui  ;  MW'  t 

U'e'j;  'ToCecti"*:  m«‘as«jres  anJ  rt*<f 
I  >n  gul.lfs  an.1  statujar.ls;  an.l  ht-alt 
Is  t  ei' ndt-d  ibri*  the  ie  vt- 1  •  i 

'lontl  <oiirci‘S  >•!  f 

.'.•vi  atid  m.  nit  ift'd.  e-n'  el 

iv.ide  t  '  tn  :  I 't:  1  t  lie  }  •;>.»  t  -1  t  h.- • 
n  ;d  the  en  V  1  r  ”;••  f  nt  .  x' 

•■L-  t  t  tie  lie  ve  1  -'pme;-,t  !  I 

:i  !  t  I  I  ••  St  atnl.i  r  11 /.»t  I'.ii  t  t.'  i-'.i- 
•,  Lreal’.'r  .it  lent  ein  .  iv- 

^rlrtt'.  nt  t  virul  i’^ietn  a  1  1  n t  e r  i >' i  :  • ; 

“ih  h  I  •  1 !  >  g  1 V-  .1 1  vs  te^is  . 


r-;.K-.:THlC  .\S\:  M.V,SKn<:  KIKI.DS  at 
r'KK  .''  tNf'IKS,  Wi  rit  H.\KT1  RKKKKKNt'f 

H/.  'Kn,;.)  H-iuf,  K.  {Re.s,  Ins*.  Klee- 
■  '.ov'v,  Freiburg,  W.  t.e  rm.ii’.y)  .  In:  N'<*n  1  oi-.l  ?- 
It;  n  Pr eel  ion  ,  Smtss,  M.  Cv!.  ( WHt  . 

,  I'Mi'e  tor  Furope,  Copetthjgeh,  Dtitraark); 

.  iM  !  I' lb  1  i  r.! :  l'>'is  ,  Euroixtan  S.-rles  Nn.  I'l: 
;  i  J  (  h  w  rets). 


:•  i ’■  (F'  and  nagnecic  (H)  fields  are  generated 
•r  t  r  insn,  1  ss  Ion  sysccms  and  wherever  electric 
1  ••  Msed ,  whether  in  domestic  activities,  lt> 
ti  -rr  uijn,  or  in  Industry.  Future  power  crans- 
,  n  network  voltages  are  c-\pecced  to  exceed  the 
■’■:r  level  ef  HOO  kV,  and  a  transmission  voltage 
i  '  • is  projt*cced  for  Che  near  future.  In  the 
-.'S’  .f  he.^lth  protection,  the  effects  that  the 
1  M  tields  may  have  on  man  are  reviewed.  It  is 
t  lu  !  that  many  observed  phenomena,  particular- 
s  In  behavior,  attributed  to  the  effectsof 
1  M  fields  can  easllv  be  explained  by  secondary 
wtil.h  are  not  f  i*'l  d-spoci  f  Ic  .  Experimental 
: ‘.‘s  sfiow  th.it  F  fields  of  intensity  up  to  20  kV/ 
?  h  of  intensity  up  to  240  A/m,  whether 

ur  in  combination,  do  not  constitute  a 
-r  ti  heilrh.  Kpi  dtmlo  log  i  ca  1  studies  of  expo- 
t  )  F  tli-Ids  In  workers  In  high-voltage  subsca- 
1  .ind  on  power  ll-.es  havi-  failed  to  show  any  ad- 
'  ne.i'.th  f’freets.  No  mechanism  of  action  is 
,  wherehv  power  frequency  fields  tar.  produce 
t  eff.Ttn  on  living  organisms,  and  no  speeilic 
:o.'ns  h.jve  N-rn  detected  In  humans  as  a  conse- 
■e  of  exp  )s\jre  to  these  fields.  K  and  H  fields 
’ll  hv  '  r  » nsm I s s I (j n  systems  vip  to  420  kV  are  not 
M'  ro  l  r  V  constitute  a  Hanger  to  human  health; 

•  1  .issitned  that  this  is  also  true  for  ROO  kV 


This  ref-  ft  pf  a- 

p  1  :  (  a :  .1  I  dd  :  ■ ! ;  i^- 

Ihermia.  FKK  i.at. 
t  r  » t  i  *-ut  can  he  1 1  :  i 


t  vpe  il  f!  »e  irradijte-i 
gf  e  .i  r  %e  f  f  .*  I  J  !  V  If!  f  hr 

yf  K  .  F  ur  •  ‘M-  rm. .  I  e  .  t  he  "  v- 
wi  t  h  i  -n  i  /  i  fig  r  .id  :  at  1  -  n  .i 
t  f  e.i t  iTu  r.t  1  (i .  r t-,is»«'s  t  f»e  :  r 
duses.  Lowered  toxitity  :i 
a  I  wet  el  te.  five  dose  1 

Will',  improved  t  i\e  i  afjeut  1 1 
metrv  and  a  he  t  r  e  r  undersi 
anlsas,  the  number  of  me-! 
etfeef  Iveness  ol  FFk  sliou 


()7')7  KKFKCIh  <iF  m  AN’  c.  h  ;c 

WAVES  ON  CKRKar-.lL  r.N-:\  '  '••  sh  , 

(Kng.)  Sanders,  A.  H.  fjnjke  li  iv.  y.-;',.  i; 
Durham,  NO;  Jol  nes  ,  W.  T,  Sfiocs,  re  ',  :  .  iu 
Effects  Research  Lab.,  Keseaich  Tri.ih^.e  i.tir, 
Report  No.  EPA-bilU/  1 B2-0 1 ,  ti*.  t  k„'.  iiepateJ 
cooperation  with  Duke  Ihiiv.,  l.Mrham, 
trlcal  Engineering.  Contract  No.;  Ki  A-’  •  .  ■ 

(.ivallable  tfir-iugh  .VTIS,  spr  j  r:,: ; ;  e  •  d  .  V  i,  *■ 

N-).  PBH3-  I  IbSJ  3 1  :  72  p.  ;  IVkJ  . 


Previous  work  has  shown  that  levels  cl  kw  bi  . 
cals  in  the  energy  production  system  v't  rat 
are  affected  by  exposure  in  byi  MH;:  m  i  c  r  <  w.-t  v« 
atlon  at  13. R  mW/cm2,  The  objectives  of  this 
were  to  determine  whether  there  ar.  .M;e.  i  •: 
wave  effects  on  the  bi  logical  s-sre.-  ; 
tliev  are  secondarv  to  the  hy  ['«•  M  he  rm  1  ,i  yi  .d  .. 
Che  tissue,  to  estabJish  do se-r e.s pon ‘u-  re!, 
.ships  for  the  effects,  and  to  i  i  ws  t  ig.t  t  ••  lin 
frequencies  of  exposure  aivl  r.odu  lai  i  n.  '>1  i  h< 
tier  signal.  The  t  Uiorescetuo  ol  iL-diuo.-d  , 
amide  adei\ine  dinucleotide  (NA’dHj  in  i  i  i-  t,i( 
was  measured  In  vivo  during  exposure  to  t);f  i 
wave  radiation,  and  adenosine  i  '  i  [fhos  ph,» :  i 
and  creatine  phosphate  (CL)  levei.s  wt  rv  ::i«  . 
chemically  after  exposure. 


•VO  ITAl,  A!’ PL!  CAT  IONS  OF  FAD!  OFR  KQl'KNCY- 
4A!MATIi)N  m'FFRTHER.MT  a  (FINM  REPORT  .)an- 
hu.',.)  Kiel,  I.  L.  (OSAF/SAM,  Brooks 
R-Purt  No.  S  A’S-TR-8?- 3R ,  Ort  82.  Con- 
’  S';  rl,  fav.illuble  through  NTIS,  Spring- 
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TIVK  EFFECTS  (Nils  Fri'M  Nc; 
Dept,  of  the  Navy  (  Was  ii  1  ng,  tu  ti ,  Pi';.  Wri 
information  about  Te<h  Notes  suhs.  t  t  pt  L 
issue  packages  .available,  1  u  v  a  1 .0  !  i' 
Springfield,  VA  21Mhl,  IVicumenl  N'  .  I'S’ 
p.;  )9H2. 
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Curreni  Literature 


'■  I ci?  (•  I  'll  s  r  1 2t‘ s  a  mu*-pa;’v  amiovincoment  of 
r  ••  .  a  .  i  i  1  ah  U*  f  or  ut  i  1  t  2at  1  on .  A  s  i  nglc  ,  1  5- 

mivrowave  radiation  is  suf- 
:!  ir’it  r  ■  T-‘a.h  .1  threshold  that  stimulates  a  slg- 
trur-asc'  lO  'ntuist*  splopilr  8  lymphocytes 
!  Kurtaro  receptors  tor  the  third  cotnpo- 
o*  ,  1  rr' !  erreiU  ,  according  to  recent  tests.  They 
:  ; !:h,<it  the  etfect  ot  absorption  of  multl- 
’  .  f  .•!  Mshild  f:;aantltles  of  energy  was  cumula- 
:  [  1. .  .idt'd  t  ht*  exposures  occurred  within  1  hr  of 

tM( ■r'-.-r.  For  additional  Information*  contact: 
N.i’.  V  h 1  < .g V  Transfer  Fact  Sheet.  Code  FA  1  I  *  Na- 
«.  il  S\i'’a-e  Weapons  Center,  Dahlgren,  VA  22A48;  re- 
•  >  \...  ’"SOW.'TN. 


n'vj  ffvpFHTHKRMTA  TN  RHFSUS  MONKF.YS  EXPOSED  TO 

A  FREQUENCY  (223  MHz)  NEAR  WHOLE-BODY 
RESiSANCK.  (Kng.)  Lotz,  W.  G.  (Naval  Aerospace 
Medical  Res,  Lab.,  Pensacola,  FL  12S08).  Report  No. 
NAMRI.- 3RA  ,  1  dun  82.  Contract  No.  ^^*18524;  MF5fl52- 
Irivallahle  through  NTIS,  ;prlngfleld,  VA 
Q.-^'ument  No.  AD-A118  3h4):l3  p.;  1982. 


Exposure  /f  Rhesus  monkeys  to  22^  MHz  radiation 
uised  severe  hyperthermia  at  power  densities  >  5 
mW  om*  ( .? .  1  W'kg).  A  comparison  of  body  tempera- 
rur*’  responses  to  exposure  at  two  frequencies,  225 
•r. M1’7.  Indicated  that  the  resonant  frequency 
2.'S  «H/''  is  .It  least  2-x  more  effective  In  causing 

•  .''.rr^'ermia  than  the  higher  frequency,  even  after 

Idnr  <M'>ns  of  specific  absorption  rate  (SAR)  are 
.  ;  !•  1  in  the  .malvsis.  It  was  concluded  there- 
:  I  ,  Mat  thr  effects  on  Rhesus  monkeys  of  expo- 
,'.rr'  t  1  a  resonant  frequency  (225  MHz)  were  sub¬ 
s'. eriallv  gtiMter  than  what  could  be  predicted 
!:pi)n  straightforward  comparisons  of  dosimet- 
Mti'rm.ulon  (SAR)  and  the  effects  of  exposures 

*  •  .)  muc!'  hight-r  frequency  (12*^^  MHz), 


HliH.O'M^'Al,  EFFECTS  OF  STATIC  MAGNETIC 
KIKlIiS;  A  SKIKCTIVE  REVIEW  WITH  EMPHASIS 
N  r  !  ASSfriSMFNT.  (Eug.)  Easterly,  C.  E.  (Oak 
Pidg'’  NuM.  TN).  Contract  No.  W-7405-FNG-26 , 

!  .1  M  I  t  h  r  Migh  NT  I  S  ,  Spr  1  ngf  Ir  1  d  ,  V  A  22  1  A  1  ,  Doc- 
UEH.'-'’ni5f')l  :78  p.;  1982. 

Rarii'  T  than  fui  using  on  literature  per  se,  the  cur- 
C'Tir  stulv  di- 1 e rm  1  lies  thi*  status  of  magnetic  field 
i  n  r  ur-nuf  I  un  rha'  Is  applicable  t>»  risk  assessment. 

,  •  nt'.-T.pt  is  made  ( u  l<f«'nrlfs'  both  the  Ilt- 

•  •r  I'.r*'  rr,j:  {s  useJul  t"  T  h.*  goal  of  risk  assess- 
■'lont  and  a  rr.^meworV  witn'.n  whlih  risk  assessment 
r  I  ,ooL:gM'S  can  he  derivecl.  Frnm  this  Si'Iecled 
r  .'lew,  It  Is  ioncluHed  that  three  areas  exist  for 
wv  ;  .  h  a<h'quate  (  n  f  o  r  ma  t  i ''-n  tan  he  found  to  h<*gln 
T  .  1  !  i  rig  ;  .1  I  sj‘.»se  Induction,  r e p r  od  uc  t  1  on  and  de- 

;  I P"'''”’ t  ,  anil  r  a  rd  I  "vas  c  »i  1  a  r  r.-sponse.  The  first 
rw  ir.-  suppor'e.j  hv  a  -omh  1  nat  i  on  of  positive  and 


negative  fiiidings  and  i  'a 
technique  which  utilize-,  : 
principle  of  Ilow  ret.irui'.  : 
fluid  rncjvlng  thiuugh  a  -ruou  i  ; 


0761  MECHANISM  OF  KLKC I  ;o  MA.  '  i  . 

FECTS  OK  THE  NT:RVt>L.'  SVETE‘‘M  > 

TAL  SYSTEM  AND  KRELIMINAKY  KhE’’!.TS).  <  r ;  /  . 

bell,  N.  L.  (Naval  Ocean  SysLems  Center,  'ic 
CA  92152);  Brandt,  C.  L.  Report  N'j.  N  A:r. 
July  82.  Contract  No.  ZROi'V'.oi  ;  '^1.  . 

through  NTIS,  Springfield,  V  A  220  1,  2-  -  ■ 

AD-Al 17  527) :68  p.;  1982. 


Effects  of  high-level  electromagnet ;  c  ii;--:*;'' 

on  living  nerve  tissue  were  assessed  I  s;E  r.tin,' 
Individual  nerve  cells  of  the-  mariiu’  g.o  ;':  M  A; 
lysla  californica  to  microwave  rad!  ;;  ;  : 

10-300  mW/cm-.  Of  the  84  exposed  '''11-,  ',  u.vd 

inhibitory  responses  and  1  showed  .x.  i'ar  •  ■  re¬ 
sponse  that  required  6-82  min  tn  dv.  i,-!  .  •  ;Mi 

case,  the  cell  returned  to  nonrai  i  :  i  :  •Mn 

70  min  of  removing  tlie  EM  fluid.  ■  ;  t 

the  data  collected  that  Int  ernt  i'.;,  :  •“  -  ntrgv 

with  the  electrical  activiiv  ot  nerve  oe’. e  i  -  x- 
Ist,  and  that  this  Interaction  is  n.-t  h-  ,o  ;  c- . 
I'ndcrstandlnu  tf^e  mechanism  r  'h:-;  M'  r 
will  provide  a  valuable  t-'l  in  lu  i  :;g  •  ‘.•,- 

ards  of  nonionizing  EM  energ.  >  • 

safety  limits  of  exposur-  . 


07h2  ANM-AI.  H!'J-«,VT.  IM  V  :  S  ;  • 

EEE>;crS,  H\  Rij*-.  '  ■ 'F  EA  m  V..  A!  : 

(KISCAI.  YEAR  !9K>).  O'ng.'  Kutn-.  .  ■  ■ 

He.ilrl:  (FDA.  '■-..Kvllle,  ' 

HHs-Pl'H,  M.ir  .  !  iv  , :  :  .1,  • 

I  M-I  I,  VA  .  . . .  , 

1  . 


The  Division  :■!  H  i  •>  1  >g  i  a  .  '  ‘  • 
ological  Health,  plans.  .  ch  '  , 
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INTKKACriONS  OK  RAD lOFR KQUKNCY  RADIATION 
WITH  NITKLLA:  KLKCTRICAL  EXCITATION'  A.ND 
PKRrUKBAriitS  uK  THE  CONTROL  OF  CYTOPLASMIC  STRF.AM- 
ISO  (MASrKK’S  THESIS),  (En^.)  Wong,  L.  S.  (Air 
rorce  Inst.  Technology,  Wr I g hc-Pa t te rson  AFB,  OH), 
Ko[Kjrl  No.  AKIT-NK,  Mar  8L‘.  (available  through 
Nils,  Spring  field,  VA  22161,  Document  No.  AD-AI16 
•’M  ?  ;  p.  ;  j^82. 


076^  KFVIKW  OK  .\n;. 

vn-r:’  !.:^f-..AV  T1  NA'.;-.. 
n  iei  ,  W .  C.  'Ai-itnui;  i .  t :  .  nr.  ;  .  ■  . 
(»nt.,  Cinada;.  Spons-ri-d  py  N\:  A, 
Report  No,  CRO-TN-7  i  i 

M'lS,  Springtield,  VA 
198161  :  19  19^:;, 


Radiof requeiu  y  radiation  (RFR)  of  0.5  Hz  -  2.5  GHz 
at  field  strengths  on  the  order  of  10  V/cm  h^s  been 
shovm  to  interact  with  isolated  Nltella  Internodal 
cells  In  two  separate  and  frequency  dependent  man¬ 
ners.  At  trequencles  up  to  approximately  10  KHz, 
RFK  acts  to  directly  excite  the  cell  membrane,  elic- 
it'-'g  an  action  potential  and  halting  cytoplasmic 
treaminv;.  There  Is  no  reason  to  believe  the  RF  In¬ 
duced  action  potentials  and  accompanying  streaming 
cessations  occur  through  a  mechanism  different  from 
that  wtiich  results  from  convent  lonal  ly  applied  ex¬ 
citatory  stimuli.  Microscopic  observations  of  the 
streaming  In  cells  exposed  to  RFR  gave  no  eviijence 
of  direct  action  by  RFK  upon  the  mechanism  whUh 
gent*races  the  motive  force.  Screaming  alterations, 
however,  did  indirectly  indicate  the  existence  of 
a  field  Induced  disruption  of  the  calcium  ion  re¬ 
lease  which  normally  occurs  upon  membrane  excita¬ 
tion.  On  the  basis  of  these  observations  and  pre¬ 
viously  reported  theoretical  models  of  RF  interac¬ 
tions  with  biological  systems,  a  molecular  mechanism 
for  the  electrically  mediated  release  of  calcium  ion 
is  presented. 
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0764  OPEN-ENDED  COAXIAL  EXPOSURE  DEVICES  (PAT¬ 

ENT  APPLICATION).  (Eng.)  Burdette.  E. 
C.  (Dept,  of  Che  Air  Force,  Washington,  DC).  Re¬ 
port  No.  PAT-APPL-6-357  442;  filed  Mar  82.  [avail¬ 
able  through  NTIS,  Springfield,  VA  22161,  jX)Cu- 
mtMit  No.  AI)-D0(i9  487l;24  p.;  [982. 


A  device  for,  and  a  metfwd  of,  delivering  a  known 
amount  'i.c.,  a  dose)  of  electromagnetic  energy 
radiation  in  the  rad i o f r eq ue nc y/m ic rowave  frequency 
range  to  a  spi'vinen  of  organic  material  (e.g.,  a 
.ell  i  tissue  culture),  and  thereby  exp«)8lnv’ 

f  fje  spoalmen  to  the  delivered  energy.  The  deviru 
comprises  a  source  of  the  desired  elect romagnel  i- 
energy  to  which  Is  electrically  connected  a  coaxl.il 
■ahle  having  an  open  end  which  terminates  In  a  cen¬ 
trally  located  aperture  of  a  circular  brass  grocind 
plan-’  filate  to  which,  in  turn,  is  electrically  anc. 
m»'r  hnn  i  <■  al  1  V  connected  Co  a  metallic  ring  which  I  •. 
p.  sit  toned  siM'h  that  It  is  ecj  iil  d  i  s  t  ant  from  the  a(« - 
I  •'  whl.h  tlx*  ene  r  g  y- r  rid  1  a  1 1  ng  open  end  of  ll.f 
L  'axial  ■  a*^  U-  la  loiated.  A  circular  culture  dish 
which  1  .s  p' ).s  i  t  ion  ed  over  the  apurttire,  within  lb*- 
metal  ll<  ring,  arul  on  the  grournj  plane  plate  hold  - 
tie  spo  lmtii  '■!  .'rg.uiic  material  which  is  exposed  t’ 
t  ho  enH!,-v  r.idint.'d  from  the  open  end  of  the  e<>axial 
c  a  hie. 


(1766  MECHANISMS  (‘F  MICR'-WAVK 

TION  (FINAL  REPfhRT).  M 
L.  (Dept.  Biology,  Utah  r.'iiv., 
84112);  Durney,  C.  H.  Contract  N 
(932.  [available  thr  ugh  NTIS, 
22161,  !'»''»cvnnunt  N-).  AlJ*A!  1  I  •■’''t-’l 
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’  1  i( }■  *  'M *, 

■  IK) .  A  AP*  ■■*■  ■i-.p./, 
H  sen  ,  K  .  h .  '  N  -  v .» 1  A-- 1 
•  t-.-i-s-ii-  I  i  «  ,  I  V  •“  .  ! 


DiOlog'Ciil  E'h:cts  of  Noniorvzfng  Efccdoendgnchc 
Radutfon  VIII(1).  Gdober  jgSj 


Current  Li’erciture 


81.  Contract  No.  MRO^lOH;  MRi:;  lOi^r  1 .  (avalUable 
throu>;h  NTIS,  Springfield,  VA  22181,  Document  No. 
AD-Al  IK  82  I  )  :  1 p. ;  1982  . 


Mlc  rowave- 1  nd  need  dev*.- 1  opmer’.t  al  effects  in  insects 
have  been  studied  at  several  laboratories  during; 
the  p.ist  decade.  Results  of  t  l-e  Initial  experiments 
were  interpreted  to  show  a  so-called  nonthermal  mi¬ 
crowave  etfect,  but  as  more  studies  wore  conducted 
by  various  i  iwos t i ga to rs  ,  a  predominantly  thermal 
effect  appe.ired  to  bo  the  best  explanation.  This 
report  presents  the  results  of  a  comprehensive  se¬ 
ries  of  insect  irradiation  experiments  including  a 
rigorous  statistical  analysis  of  the  data.  Statis¬ 
tical  analysis  shows  no  m i c rowave- i nd uced  effects 
for  exposure  <'f  up  to  hr  at  dose  rates  of  63  W/ 
/kg.  Irradiation  at  higher  intensities  (102-126 
W  kg)  did  pr(xluce  scat  is  t  ical  ly  significant  effects 
wfien  applied  ever  a  2-s  hr  period. 


FHK  li'FhCT  OF  PULSKD  MICROWAVES  ON  THE 
BKFATiUN’O  OF  MICE.  (  Swe  . )  Criborn,  C. 
1).  iFoersvarets  Fo  rskni  ngsans  t  al  t  ,  Stockholm,  Swe¬ 
den);  Hen  r  1  ks  sf)n ,  C.  I.;  Clemedson,  C.  J.  Spon- 
st-jred  bv  NASA,  Washington,  DC.  Report  No.  FOA-C- 
‘)'eil2“H2  HI,  Apr  81.  (available  through  NTIS, 
SprlngfU'id,  VA  22161,  Document  No.  N82-228  73 ) :  20 
p.;  1981. 


With  use  of  a  specially  constructed  microwave 
generator,  mice  were  exposed  to  microwaves  synch¬ 
ronize!  to  the  different  stages  of  respiration. 
Kroquenc.les  other  than  the  respiratory  rate  affect 
the  volume  and  rate  of  respiration  in  shorter  in¬ 
tervals  of  exposure.  Even  though  the  animals  were 
not  heated  at  the  low  average  effect,  approximately 
ImW/cfB^  during  exposure,  a  change  in  body  wt  was 
measurable.  These  results  indicate  that  the  thermal 
energy  balance  In  mice  is  somehow  affected. 


/l/o9  !»SIMFTKIC  AND  BKHAVIORAL  ANALYSIS  OF 

MICRoWAVE-DRUC  SYNERGISTIC  EFFECTS  ON 
OPFRANT  BEHAVIOR  IN  THE  RAT,  (FINAL  REFT.  Sep  79- 
Dec  81),  (Eng.)  Lovely,  R.  H,  (Battelle  Memorial 
Inst,,  Pacific  Northwest  Lab.,  Richland,  WA);  Lund- 
strom,  D.  L.;  Phillips,  R.  D.  Contract  No,  N000I4- 
79-C-ri8l9.  [available  through  NTIS,  Springfield, 
VA  22161,  l»coment  No,  AD-A115  11S]:26  p.;  1981. 


Five  male  Lnng-Evans  rats  maintained  at  80/i  of  their 
free-feeding  wt ,  were  trained  to  bar  press  for  food 
reward  on  a  I-mln  f i xed - I nt e rval  (Fli)  schedule  of 
reinforcement.  Onre  stable  KIl  baseline  response 
rates  were  established  dose-response  functions  were 
generated  for  Ch  1  o rd I azepox i de  MCI  (CD7.).  Subse¬ 
quent  treatments  with  CDZ  were  followed  by  30  min 
pulsed  microwave  radiation  (MWR)  and  FIl  hehavit>ral 


assessment.  Pulsed  MWR  tx[K>su[^  .  -•  r  •  : 

zone  of  an  anechoic  chamber  at  an  ri.-  r  ,/•  :  .  .  • 

power  density  of  I  mW/cm-  (881  =  3'  s..-.  ,• 

width) .  Af  te  r  2  rep  1  ica  c  ions  .,  {  i  in-  .o-iU:  ■  •  ;  ;  :  •  ;  • 
menCs  anotiier  C1)Z  duse-r  es  po  use  fur:.!'. 
ated.  Tliis  was  followed  by  3  moic  V/. 
lications  t fie  first  of  wfiich  wu?.  ..irfi*  . 
averaged  incident  power  density  of  I  ^  . 

creased  rates  of  response  lor  tin-  ('.[)/'. 

MWR  treatment  were  demons  tr.»ted  reiari'.'-  . 

enZ  dose-response  functions  in  -  ot  rar*^ 

However,  the  dose-response  fujutiou^  lur  c;.,  ,i. 

that  were  generated  following  this  .ippa:-:.'  -.'vt- 

gy  showed  t  ne  same  shift  in  rvspunse  r.ste.  't.V'k-:, 
8  mW/cm2  pulsed  MWl?  combined  witt.  CA>/.  ,0  : 

data  similar  to  the  I  mW/cm2  posi-MWh  ex  pi 
dose-response  functions  for  the  rr,  - 

Thus,  an  earlier  demonstration  of  s>:. 

CD2  and  MWH  could  not  be  replicated. 


0770  SUBTIi:  CONSEgLEN'ahS  OF  KXic.SF-  ; 

MICROWAVE  FIELDS;  ARE  IHFKt-  N  r.r  :',,M 

EFFECTS.  (Eng.)  Lovely,  R,  H.  tBU''-;.-.':  -.1, 

Ics  Res.  Lab.,  Univ,  Hosp.,  Seattle,  Wa  - 

zumori,  S.  J.  Y.;  Johnson,  R.  B.;  A.  i:.- 

pared  In  cooperation  with  Battelle  Faciu.  : 
west  Labs.,  Richland,  WA,  Biology  !;*.pt..  ’  0.1.: 

fornia  Univ.,  Berkeley,  Dept,  of  {Sv>h;l  .  .. 
tract  No.  NnoOU-7  6-C-0^64  .  [  avn  i  .  .ih  .  ..■  h 

NTIS,  Springfield,  VA  2216],  Kepurt  h-  .  ,A*-a; 

169/31:53  p.;  1983. 

When  we  speak  of  subtle  consequenci.-s  ..1  rXjijs  ... 
mean  only  chat  the  effects  were  ohservi';  ::i  tci  ,i-- 
sence  of  changes  In  core  temperature  d  iv  t;  r.ivt  - 
wave  exposure.  When  we  measure  the  d  1  r  1 1- :  i' 
core  temperature  consequent  to  microw.r.f 
we  are  witnessing  a  breakdown  of  i  lu- r:!.  •  t  ,u  : 

mechanisms.  Short  of  this  event,  tlif  »•>.[  >s«.:  s,  - 
ject  makes  a  number  of  t  he rmoregu  la ri>r  y  a-  .i  nr;  U 
ic  accommodations  to  maintain  a  ct  U'^Taru  t  jc  t-  -- 
perature  and  10  deal  effectively  with  m  . 

being  deposited  in  its  tis.sucs.  ;  '  <  •  r  Li'-ir 

changes  should  interest  us  for  th.v  •••  ^ 

consequences  of  exposure  Cu  wc.hr.  p'.  ivwr* 

The  long-term  accommodat  ions ,  w‘  ;i>.  .1  '  i 
chronic  exposure,  can  lead  to  a  iui;r;hi-r  :  : 

Ing  effects  some  oh  which  are  dvsoriht  ' 
fundamentally  different  tvpes  ut  ixpiit”' 
tocol  were  employed.  In  F.x  pe  ri  mi*  nr  iA.  .  l.oru;.  • 
groups  ot  male  rats  were  either  ixp.M,';  i*  ■  • 

posed  to  915  MHz  microwaves  lor  1'  h,i  1...  ,•  •  • 

to  A  mo.  In  Experiment  IH,  iiuh*;..  ..i. 

rats  were  similarly  exposed,  or  -'liip-’ 

2A5l>-MHz  microwaves  fv;r  If  hi  night  I-  i  •  . 

Experiment  IT,  using  a  iiniiMi'n:  •  ;>.  ■  ■ 

pregnant  femal<*  rats  wci  >■  fx  r  i  .  •  ; 

19  days  of  gestation,  Lonnol  gi  i'.;  ..  1  •  i  '  -  • 

sham-exposed  or  served  as  c.iged  c-'iuii  '.li  ;  ■  ' 

focus  of  the  study  attended  to  sn.- •,  t  '  : 

functions  and  the  dc*ye  1  opm»- nt  a  1  st.iiov.  ;  ■  .1  , 

rats'  progeny. 
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IN  TMK  HKAiN  (TKCHNICAI.  KKt’OKT). 
(tl'.'.i;.')  C-r  rd  ,  k.  (  Soul  No.is  ti,*  ru  Center  toi  Elec¬ 

trical  Kn»;i  nee  r  1  n.i';  Kdacation,  Inc,,  St.  Cloud,  FL); 
Duuvllas,  W.  W.;  Nairn,  A.  f,  ;  Nestlor,  F .  ,J,;  Kil- 
chie,  I.  .  Prepared  In  c  i.'onr  r  j  t  ion  with  Vale  I’niv. 
New  Haven,  t.T ,  Pent,  or  !dMrnacoU)i;v.  Heport  No. 
S.A.N-KKV  IPW-:-8: ,  Jill  H.'.  c'r.ntr.ii-t  No.  KMolS-7H'!)- 
Onp;  77S7;  01.  |avalla‘'U'  tliroucl^  NTIS,  Sprln^- 

ti-'Kl.  VA:,:iM.  [K.ci,;;iO!’r  No.  AI>- H.>r>f>  8  rj  /  |  ;  1  i  7  p.; 

Elect  rom.uinot  Ic  radiation  iias  been  repotted  to  al¬ 
ter  several  asf’cct.s  i)f  fierv’oiis  svsten  iunctlon.  Au- 
t  ho  rs  have  claimed  etiecis  a!  radiali'Mi  on  calcium 
etrlux  tfom  ncrv'siis  tissue,  oti  t  he  rmorec.u  1  at  t  on  ,  on 
the  hi oo.! -hra  1  n  harrier,  and  on  several  ocher  ai>- 
pects  of  brain  functivin,  includioi;  behavioral, 
e  1  e i' c  r >' pie.' s  i  ?  1 1->^  i  c a  1  ,  and  neu r ochemi  c  a  I  pr  scs  . 
In  Tcist.  cast's,  either  Mie  results  at  these  studies 
cann.it  be  c  on!  i  rni'd.  In'  ctlier  i  nves  t  i  p.a  to  rs  or  the 
biolo>;lial  s  I  vtni  f  i  canco  .d’  the  results  is  unclear. 
Vest  (but  tint  all)  i  rives  t  i^a  I  o  r.s  aec.pt  t’utt  radia- 
CioM  alters  the  efflux  >'f  oal.  lum  fr’r-  in-rvoij.s  tis¬ 
sue.  Hut  oven  .icceptimt  !  l.i  validilv  of  these 
1 1  nd  1  nil  s  ,  Ole  IS  left  w  i  t.  )i  i  :  t  t  le  .  '  •  M  ^  « t  : .  'O  as  to. 
w)-.at  1 1  r-'.sults  '-ea'i  for  c  U>  r-o-.-:;  ,>:  :  h. 

ceiUral  nervous  s'.'.ro;'!.  i.  •  )..  ietfi>ra  ■*! 

s  •  j  1 J  eu  tn.it  d'-nio) us  t  r  a e  t  id  i  1 1  i  • .  i  •  t  !  *•  o  t  s  . ju  i  In- 
bJu.d-Prain  Harriet,  t uv.il.jM.-  e-.-'.leu.e,  t  ■- 
>;*'fhtr,  irvii-i'.-s  t  ti  1 1  pL' rme  tf' i  i  i  *■  V  :  r  h<-  l.urrier 
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Btoiog'cal  Effects  of  Nonionizing  Electromagnetic 
Rjdidtion  Vlll(t).  October  1983 


CurrerU 


Resedrch  conducted  during  the  contracting  period 
has  Involved  a  continuation  of  an  Investigation  of 
the  In  vivo  effects  of  exposure  of  Dutch  rabbits  to 
electromagnetic  pulsed  (EMP)  fields  and  an  in  vitro 
study  of  Che  effects  of  transient  electrical  and 
electromagnetic  fields  on  blotnembranes .  phenome¬ 
nological  studies  of  the  effects  of  EMP  exposure 
of  Dutch  rabbles  have  been  undertaken  in  an  attempt 
to  characterize  the  nature  of  the  alterations  in¬ 
duced  by  such  fields,  whereas  the  blomembrane  stud¬ 
ies  have  been  directed  toward  a  mechanistic  under¬ 
standing  of  f  ield-lnduced  alterations  in  biological 
model  systems. 


0783  INVESTIGATION  OF  THE  BIOLOGICAL  EFFECTS 

OF  PULSED  ELECTRICAL  FIF.LDS  (ANNUAL  PRO¬ 
GRESS  REPT.  NO.  2,  1  Feb  76  -  30  Jan  77).  (Eng.) 
Cleary,  S.  F.  (Dept.  Biophysics,  Virginia  Common¬ 
wealth  Unlv.,  Richmond.  VA  23298);  Hoffman,  R,;  Liu, 
Contract  No.  N000I4-75-C-0334 ,  (available 
through  NTIS,  Springfield,  VA  22161,  Document  No. 
AD-An9l  813/6! :74p.;  1977. 


The  investigation  of  the  effects  of  pulsed  electri¬ 
cal  fields  on  maoBiallan  erythrocytes  Indicates  that 
such  fields  produce  transient  pores  or  channels  in 
Che  cell  membrane  as  evidenced  by  the  release  of 
Intercellular  potassium  Ions  and  hemoglobin  (and 
perhaps  other  Int race  1 lul lar  protein  molecules). 
The  release  has  been  found  to  be  strongly  dependent 
upon  Che  duration  of  the  electric  field  pulse  as 
well  as  the  amplitude  of  the  electric  field.  Sig¬ 
nificant  intracellular  potassium  release  occurs  un¬ 
der  exposure  condlClons  that  do  not  result  in  re¬ 
lease  of  protein  molecules,  suggesting  that  the 
•size  of  the  induced  pore  is  dependent  upon  the  In¬ 
duced  field  strength  and  the  duration  of  the  field. 
The  mechanism  of  dielectric  breakdown  of  cell  mem¬ 
branes  does  not  adequately  account  for  these  re¬ 
sults.  The  results  of  studies  of  the  relationship 
of  field  strength  and  pulse  duration  for  the  rup¬ 
ture  of  an  artificial  bllayer  lipid  membrane  (oxi¬ 
dized  cholesterol)  Indicate  a  dependency  on  the 
pulse  duration  that  la  consistent  with  the  effects 
upon  cell  membrane  permeability.  The  In  vivo  stud¬ 
ies  have  Involved  the  exposure  to  Dutch  rahblts  to 
repetitively  pulsed  electromagnetic  fields  In  an 
F-MP  simulator.  Such  exposure  has  not  been  found  to 
result  In  significant  alterations  in  a  number  of 
physiological  response  variables  Including  the  dur¬ 
ation  of  drug  Induced  sleeping  time  and  serum  chem¬ 
istry  changes,  although  there  is  some  s»jggestlon 
^  nonst  at  1st  I  cal  ly  significant)  of  a  pos  t -expostire 
li>  rn;»sp  in  certain  serum  enzymes. 


0784  THK  KKKK<’rs  {»F  0  r'!  :A'^:Nr  -’.h: 

THE  KCr,  Dl'KlNC  AC' 

TION.  (Kus.)  KnIdat'V,  y.  . 

dlvostok,  USSR).  Farm  1 

( 1 2  refs)  . 


The  protective  effects  ot  anaU-^.ri.-  tr,.; 

Ic  drugs  during  acute  oilcrowa'v,-  f  HW :  i. 

length)  irradiation  were  studied  in 
blno  mice.  The  animals  weri-  suhiei  t«,'d  ' 
MW  exposure  at  37.2  J/cm*  (tor  1?'  minj. 
(for  12  min),  or  75  J/cm^  (f<jr  2’'  mir).  '  ■ 
after  irradiation,  the  animals  recet'.e! 
Infection  of  cordlamine  (25,  5'’,  <  i 

or  mosatone  (5,  |0,  25,  50  or  |On  r/  , 
mals  were  follwed  up  for  3  wk.  The  u; t ; 
of  cordlamine  and  mesatone  that  pru'.-lcc  ; 
Increase  in  the  survival  of  MW- i r rad  1  at c  : 
100  and  10  fflg/kg,  respect  ivn  1  y .  MW  irraJ:.-« 
duced  a  transient  dose-deptiident  Inrreast 
temperature  and  decrease  in  pulse  rate 
ECG  examination  showed  marked  elongation 
and  PO  segments  in  mice  irradiated  at  5' 
J/cm2.  Administration  of  the  drugs  enhusn-e 
izatlon  of  the  ECC  changes  induced  by  MW  r 


0785  WEATHER  RADARS  AS  A  SOl'RCE  i)F 

FREQUENCY  KLFXTKOMAGNFTIC  FlKl.D^ 
PROBLEMS  OF  ENVIRONMENTAL  HYGIENF.  (Hus. 
skli,  lu.  D.  (A.  N.  Karzet'v  Ruh.  Irist. 
Community  Hygiene,  A.  I.  VoelKt>v  ChU-f 
Observatory,  Cent  ral  Aero  log  leal  obsc  r  v  n  t. . 
USSR);  Nikitina,  N.  G.;  Totnashevskai  a ,  !. 
lavko,  F.  R.;  Zhupakhln,  K.  S.;  lurir.i;.. 
Gig  Sanlt  (2):7-ll:  1982  (7  refs). 


To  evaluate  the  potential  environmental  a 
hazards  of  weather  radar  generating  su|hm 
quency  (SHF)  electromagnetic  fields  (wu. 
of  0.8,  3,  10  and  17  cm,  power  flux  d 

1-4  ^000uW/cm2)  ^  random-bred  alhlnu  rar.‘. 
jected  to  chronic  4-mo  exposure  to  Sit)- 
US.  60.  40.  25,  [0,  and  5  uW/cm‘.  Rlol. 
fects  were  estimated  by  beh.avior  reactiu' 
cal  endurance,  biochemical  and  immunol.'p^ 
meters.  Exposure  to  SHF  fields  at  )! 
uW/cm2  resulted  In  a  l.S-  to  ).)-told 
the  threshold  of  galvanic  skin  responsi*  , 
decrease  in  physical  fiuiuraiue.  At  f 

sltles  of  40  and  25  uW'cm-,  the 
changes  in  the  reflex  latiunv.  Kxp 
fields  at  115  and  60  viW/cm-’  rausnd  inti 
cholinesterase  activity,  Inirt-ase  in  sim 
plasmin  artlvltv,  a  slgnlfl(a/t( 
tirea  and  nltrogei^  levels,  and  .\  dci 
glvrngen  l«'vels,  SHE  fields  at  4  i  a-  ' 
resvilted  in  the  Increase  In  adreivtMm 
the  brain  and  in  the  adr*!)al  plcnd'-. 


Cu/renl  Literature 


vur  h 


HV'-'rSli'  >• '' Al.l '  A  1  L 'S  I'K  •'-irun  h  I  r  T  H'  MAi,. 

iHimanskii,  I'l.  P. 
A.  N.  M.u/.-rv  (ivnt'rdl  .Atu1  pDinmuE;  It  v  Hv- 

■i':*-,  ETUisiif  k  U  .1  ,  1  .  A.  PlK 

k;  t  .■  f  r,  \ . 


1 -.‘EE '  i .{ 1  !:.j/.irijs  .>t  H-cifr  e  1  t*f  t  r-^iP.a^ni^  t - 

;■  i Ki- -Ef  r  .•! :  ‘v  weather  radars  were  stadu-d 

If,  rcit>.  !'>a  i  I  y  exp.ssures  to  KM  fields  were 

farrit'd  oi't  at  power  derisities  (PD)  of  14'i,  |f)()  and 
aW  CT.'  (12  hr.'dav  for  4  mo).  The  biochemical  ef¬ 
fects  i  f  exp.jsure  were  estimated  by  blood  virea  and 
ri'st.p.al  nltro^ten  Concent  rat  ion ,  liver  glyoo>»en  lev¬ 
els,  blood  c  ho  1 1  nes  C  e  r  ase  activity,  serum  cervillo- 
plasmln  and  transferin  concent r, At  ions ,  and  succi¬ 
nate  df^hvdrogenase  and  cvtochrome  oxidase  activity 
In  liver  and  brain  mitochondria.  Exposure  to  FDs 
of  1^  '  df'd  I'lO  uW/ern-  catised  an  Incrt^aso  In  blood 
urea  levels.  Inhibition  of  succinate  dehydrogenase 
and  cytochrome  oxidase  in  liver  mitochondria,  and 
Inhibition  of  blood  cholinesterase.  Exposure  to  a 
Pf)  of  I -4  )  uW  'cm^  Increased  the  residual  blood  nitro¬ 
gen  level,  ilerreased  the  liver  glycogen  level,  and 
Increased  c e r u I  lop  1 asral n  activity.  The  most  marked 
ebani'es  In  hiorhemical  parameters  were  observed  af- 
tf-r  expi'sure  to  lAn  and  IPO  uW'cra-  fields  for  1  and 
-•  mo.  Kxp.-sure  to  the  60  uW/cm-  field  failed  to  In- 
jn\'  (bdOkies’  !n  rat  metabi^Msm. 


iNc:!)-N(>  -b  I.-!';!''-':  I  i  : 

U'nRKKH''  KXl’USf.l!  'll'  bbA'^  .S  ^  ■  ,y  j-. 

WITH  SHF  F1.FCTK(.'MA0NFT!'.  Mh!.h.  ‘  r 
S.  (Hes.  Inst.  Indinstrlal  nvyic-:,--  4 
Diseases,  ‘‘branlan  SSH  .Miijistrv  put-.:.  Hfn.t:  .  f' i  v  , 
TSSKj.  olg  Sanlt  (9);93-94;  19^2  ru’s;. 

The  lit-alth  hazards  of  combiiied  vxpoburt-  t  ;  '..-ai  ..^rnd 
superhlk'h  trenuoncy  (SHF)  c  1  e  c.  t  r  urn  ay  ne  t  i  e  r:<-l 
wt-re  studied  In  wt/rkt-rs  in  the  t- 1 1- ci  r  •.  o  i ^  I'Cn^- 
trv.  Analy-^i'-  '.‘f  th-.*  1  n  '  i  df' nc--  d.iyesf  1  vc-  svsi.-i 

dlsofilers  In  W(;rkcrs  exp-sod  I lead  vap  ri-  a'.of 
vor  in.  combination  with  F'-'f  fi-E-',db  .h.sagt-s  wif',:;- 
or  slightly  greater  than  naxlr.uc  pt- r::  i  s  s f  1 exp'- 
sure  les'cls)  sf;.*we.}  fr«-'Cuer;,  1  f  t .  ■  j  i/ r /i.v  i .  ]  >> 

of  appetite,  and  eplgastri-  pa':-.,  Tt  «.■  (:•  I  i-'V,...-  ■ 
ctironlv.  gastritis,  ch.ronir  h.,  1  ec  s  ■  1 1  1  ' 

ulcer,  af.J  duodenal  ulcer  !'■  w.ir  ■:>■  e>.:  s..-.: 

lead  vaj'ors  aiu".*-  was  s  if'n  1 1  i  car  1 1  g  r  r- r-.  t  *.■ : 
that  In  workers  exposed  t.j  SHF  fiebis  al  ■:  .• 

combination  wltVi  Iiuie.I  vap....rs.  Tfie  l  Fi.j  r  ac  t  c  r  i  s  i  :  . 
featur<'  of  exp-osurf/  to  S.HF  Molds  al  u.e  wa.s 
a<*id  i’astric  secretlorj,  ..nr.pated  wilt  :  :  1 1 

after  ex.osure  to  load  vapors  alo-u/. 


■M’  HYOIF.SIC  KVAl.t'TAlON  OF  THE  BIOLOOICAI.  KF- 

FKCTS  OF  NONIONIZING  MICKOWAVE  RADIATION. 
■Rus.)  Be  1 ckr I n  I  c sk t i  ,  V.  S.  (A.  N.  Marzoev  Res. 
Inst.  General  and  Community  H.vgiene,  Kiev,  I'SSR). 
Gig  Sdnlt  (6)M2-34;  1982  refs). 


rne  results  of  studies  on  the  biological  effects  of 
E ent imeter-band  electromagnetic  (EM)  radiation  are 
svjmmarlzed.  A  Luch-68  generator  (wavelength,  12.6 
.m)  was  used  to  Irradiate  experimental  animals  In 
an  anechulc  shielded  chamber,  at  ^ower  densities 
ranging  from  1-5  uW/cm^  to  500  mW/cm*-.  Rats  exposed 
Co  low  power  density  EM  radiation  (1-50  uW/cm^)  ex¬ 
hibited  a  mild  Increase  In  succinate  dehydrogen¬ 
ase  ar.d  gIucose-6-phosphate  dehydrogenase  actlviry. 
Chronl.'  exposure  to  EM  radiation  at  10,  25,  and  50 
uW  cm^  (3  hr/day  for  2  mo)  resulted  In  dose-depend¬ 
ent  changes  In  the  u It rast r uc Cure  of  brain  cells. 
Single  exposure  to  EM  radiation  at  500  uW/cm2  caused 
iamage  of  mitochondria,  endoplasmic  reticulum,  cell 
nuclei  and  nucleoli;  the  striictural  damage  was  as- 
si-’clated  with  an  increase  In  enzyme  activity  and 
er^anced  synthesis  of  glycogen,  DNA ,  and  RNA.  Sin¬ 
gle  exposure  of  cats  and  dogs  tc)  EM  radiation  at 
i  '  or  4.'‘'0-500  mW/cra-  resulted  In  marked  dilatation 
■  'f  hi't'vi  arCerinics,  enlargement  of  Intercellular 
Spare,  .marked  decrease  In  collagen  level,  demyellna- 
tlon  and  vacuolization  of  nerve  fibers,  aud  changes 
In  the  size  a!id  shape  of  various  cells.  These  find¬ 
ings  indicate  that  h 1 s tochem I ca 1  and  u 1 t r as t r uct ur- 
al  parameters  are  highly  sensitive  to  EM  radiation 
ar:<i  that,  changes  In  these  parameters  ran  b,‘  usi-d  In 


0789  O'SKTTG  HAZARDh  OF  MIGF  WAM'S  M'  N.'N- 

THFKMAL  INTENSITY  A-ND  THKIK  HYGIFMC  AS¬ 
PECTS.  (Rus.'i  Shandala,  M.  G.  (A.  N.  Marzeev  Res. 
Inst.  General  and  Comirunlty  Hygiene,  Kiev,  TSSH); 
Antipenko,  K.  N.;  Koveshni kova ,  I.  V.;  Tlmcnenk:, 
0.  I.  Gig  Sanlt  <r;);3S-41;  1982  (17  refs). 


To  evaluate  potential  genetlr  hazards  of  trlcrcwave 
(MW)  radiation  of  nonchcrmal  intensities,  male 
random-bred  albino  rats  were  Irradiated  with  MW 
generated  by  a  Luch-58  apparatus  (2,375  MH?.''  at 
power  flux  densities  'PFn)  of  1  '  uW  .-n*  '  '  ‘  r  .i.-n;. 

for  -3  days),  37'  uW’cm^  hrGiay  fvr  45  .iavs),  an.d 
50G  uW'cm-  (single  ''  hr  exposure).  hne  day  after 
t e rm I nat  1  ot^  •■•t  exposures  at  IC'  uW'Gn-,  the  arilmals 
were  subjected  to  x- 1  r  rad  1  at  1  on  (12.9  mGl.’kg).  Gn 
day  "*  after  MW  an.d  x- I  r  rad  i  at  1  ons  ,  the  rats  under¬ 
went  partial  ^lepat  ec  t  omy ,  and  the  llvci  speclmeM'- 
wore  suhioctod  to  cvtogenetlc  analv-^is.  A  single 
exp.,>sure  to  MW  at  PFP  of  3G0  vjW  or*  did  prt  in¬ 
crease  the  JiumheT  of  cells  will':  chr''r',osomf  H^-'orr.i- 
tl'.)ns  (Is.  ^  compared  with  M.''*  1:'  co-'tr-ls''. 

The  Inclde'ice  .if  ohromopomc  nhe  i  :  a  I  I  >  s  G  -.ir- 
siM;e-ied  f  MW  Irrad.l’t  n-r'  a*  1  uW  m- 

w  1  •>  2'  ).w(i  :  !  u:;  :  fui  f  In  t  h»-'  cc'.tr  M  '  ’.’f  a’"-.! 

te-po  tlvelvi.  P  r  f  1  1  m  1  !V)  r  s  exp  -.sure  ^  **^W 

at  ’G'  uW  cm-'  fdu.  ed  the  1  n  c  :  de  •'.•  •••  .f  .  h  ror*  s ; '"^e 

abe  r  rat  i  •) -.s  ti'dio^'d  bv  x-ravs.  rets 

t  •'  .h.ioi'ilv'  »•  X  pvis  vi  r ‘‘  'it  rfl''  .  ‘  GW  .'i:-  .wr' 

a  h  1  ir  d  .1 1  d  1  s  ?  r  I  hut  i  Of  ;  n  r  ■  ;r.  he  :  :  g  I  •  >;  . 


Current  Literature 


sriMn.A::'‘s 

.  A  .  ( N  .  s . 

'rt.l'-.viaf.l  ics 


r  .'i-N'r'Ai  K'.  A;.;'ArL'N  '•■y  ’'si.  -k  i.-'W 

'.'KNI.'Y  p;  !  SKI^  KIKC:R1C  C'.'HKKNT  r.'K 
B.'NK  Wb\'.r\v  KA:i''S.  (  Riis  .  La:u!.i, 
Tl  ir^'V  rnural  Iiist.  Tr  tur.ar .>1  o^’ v  ami 
M''Sv'<-'w,  ’’SSK).  ‘irtnp  1  r  avT.at'' 1  Pr.- 
i^^.2  (2\  rftsK 


Thy  pjt ertt  1  a  1  i-ijo  oi  wt-ak  elt'crric  currenrs  Co  sclrn- 
nlace  bone  regeneration  was  studied  In  rabbits.  An 
se^'mont  of  the  radius  was  resecc«*d  and  plati¬ 
num.  wire  electrodes  Inserted  between  the  bone  frag¬ 
ments.  hleitrlc  stimulation  (R-10  uA,  1-sec  pulSt'S 
with,  intervals  ot  ^  to  R  s,>c  between  the  pulses)  en- 
hanoed  furmacfon  of  the  bone  cMllus*.  Mineralisation 
cbe  '••me  callus  reached  levels  comparable  to  In- 
t,n-t  hcuu'  ■' Y  davs  after  the  fracture  ct>rr.pared  with 
i  mu  ;  •!  m  crul  animals,  R  ad  1  omie  1  i  de  studies  In.- 
'.i-itr-*  r-ar  eluctrlc  stimulation  Increased  accxjmu- 
»■  '  n  -  ■  '  r  I  the  r-.-^loi'.  of  hone  wound.  Fli-:- 
:  .1.  mlcr  ..  xar,  1  nar  i  on  of  the  callus  tissue  In- 

.i‘cat'-‘d  eri'r  ar.ced  cell  proliferation  and  preJoml- 
nan.u-  'is  t  e  .>b  I  as  t  s  .  Hlood  flaw  decermlt^at  1  ons 
shc)w»‘d  y  ’han,u‘!  blood  flow  velocity  due  to  revasca- 
'  irl.'at  i  r.  •>:'  the  bl.^^e  wound  region.  Improved  blo>.»d 
supply  was  ass-clated  with  Increased  ATP  concentra- 
'.‘.u.'-,  rvruvi.  acid  levels,  and  redox  potential. 


Tt.i-  animals  w«  re  i  r  r  ad  I  a  t  <•  !  u;{h  i  ■ 
g'-uerated  hv  the  \'.}’K-drr  apparat'as 
CensJty-  c  . '  S  .  ‘  m  ,  '  -■•i 

t-ifal  duratluos  .-f  expuSure  jt  Iv 
etlects  ■it  FMK  were  estlnidted  by 
electrical  a  c  t  I  v  1 1  v  .  f  the  c  «.*  r  e  >■  r  I 
changes  in  h*-art  rate.  P 1  e .  t  r 
(F.KG)  she. wed  that  a.ivilt  rabbits  as*, 
modulation  rh'-Chn  of  FMF;  the  erte' 
nounced  f'-r  a  l-T-il;?  r. •  i u  1  u :  1  riC, . 
adult  rabbits,  tt.e  V.y.C.  biopotent  1  al - 
did  not  .iss.-.(  :  ht  r.yF  ir-'d’-i at  :  oc.  i* 
card  i  -••grap^-.i  ..v-  -  a:' a  I  vs  is  -w.-d 

sure  to  b-H-P,'  mhi-  at  l  nt  t- ns  i  :  I  e  ■■ 
r«‘sulted  itv  a  mild  deer. •. me  in  the  ' 
posure  of  oi'i  rabbits  >*-'•/  hPf- 

i  mluced  extras  vs  t  <>  1  es  . 


hYo?  ANAIYSI'-  •■P  r'KP  .•’.'KNCY  P!-:AT:'‘m  ■  f-  k' 

I'-GlfAh  KKKKtTrY-‘‘SKSS  A  PAArri'; 

IN  A  KAN'd'  ^‘ICRrrp:':.SATI''V  oF  A  o .NAwNf-  J  !  ■ '  hlr  .. 
(  hi  ,<’•  1  “  i ' '•  I  H/).  (Pus.l  Nal-iu-v,  V,  H, .  (  r.o  at  !  i  1  i  h 
t  }  on  given);  rt'm.ur  '  I  an  i  s  ,  N.  A.  Prdl  Sii,. 

-3:1  Ih-  12A  ;  \')X2  (-2  rt'fs  )  . 


rKrKdr  OF  WIDF-BANT  MODL’LATKn  ELECTROMAG- 
ShTIC  FIELDS  OS  WORKERS  OF  HlGH-FREQl’ESCY 
’.'K;  bps  'Nr  K’.rhANOF.S-  (Bui.)  Dlm'trova,  M.  (no  af- 
rillattofi  given);  Oobrev,  B.;  Kirlakov,  K.;  Klrkov, 
V.;  ?  <^r.■>■.•  fi ,  7.;  Nakova ,  L.;  Izrael,  M.;  Khadzieva, 
Ti:  tivi,  L.;  Kustova,  .M .  Probl  Khig 
refs). 


Healr^'  hazards  of  rad t o- f requency  electromagnetic 
'  lel(^s  '  KK  FVF)  were  studied  In  82  workers  (6n.25t 
W'one:-.  average  age  3S.I  yr)  at  an  1  nt ernaC  1  ona  1 
■ele.h.o’.o  exchange.  The  workers  were  expo.scd  t c* 
llfuOe  moduiafed  or  p  Ised  EMF  with  frequencies 
■  f  -  kHz  t  12  .Mhz;  Che  average  Intensities  of  the 
<‘le-tri.  ai'd  magnetic  components  at  the  workplace 
1  .  ^  ^  t  v.^m  and  ''.b  A/m,  respectively.  Th.e 
maxlrim  I  t  e  ns  1 1 1  es  were  2^.h  V/m  for  the  electric 
com  p  .'u  r  u’ld  N  A.'m  for  the  magnetic  component. 
T'u'  w  .  I 'r  f' r  s  who  had  an  uccupat  lonal  exp^’j-sure  r  <> 
Fi  r;.hf’  s*’ow'‘d  elevafeo  blood  pressure,  headache, 
t  a :  1  g  u  .  1  r  :  1  f  1 1  i  1 1  V  ,  >  vp»-  r  e  s  t  he.s  i  a  ,  neu  r  as  t  henl  a  , 

mi-  r,s  '  r ')  a  t  1  disorders,  1  :ih  1  h  1 1 1  on  ■■f  neutrophil 
phag’  vt^sis,  0  de<Te.^s*‘  to  r 'le  e  rv  t  V>ro<’ yt  e  count, 
a:'d  A  Iccrean.-  In  scr  im  albumin  ronc»- nt  r  at  1  ons  . 


To  ev.aluato  biological  act'vitv  of  s  bur  t  -  pt.  r  1. 
V- 1  !  i  at  t '.-ns  ol  .'i  gecmagiurC  i  c  field,  randem-hrm: 
r.iCs  were  cxpvScd  t..  an  alternating  magnetic 
(A.NF)  generated  b-v  a  NGPK-3n  appa  i  a  t -.is 
of  S;  and  b.;  gatnrr.a,  rectangular  or  sir.*, 

ulated  pulsed  with  dutv  fact.T  ol  ''.b).  BIolc 
••ffects  v'f  A.MF  were  estlrtiafed  by  hl.c'd  ceil 
and  the  f  un,  t m-a  1  ch.-a  r  ac  t  e  r  1  s  t  i  ca  pe  :  : ; 

Mood  t\eut  rophl  M  .  T''c  Milcigical  activity  < 
depen.led  un-ui  its  frequenco.’  and  tvpe  .i;  mtxlulj 
Exposure  to  A.MF  at  .'’.D2  Hz  rvsult--d  a  rark^ 
crease  In  pe  r  i -x  I  vl  ase  .  alKaliiic  ph.os  phat  ase  , 
cationic  protein  c.’ncent  rat  Ions  ,  an  Increase  1 
phagocvtlc  Index,  at-.d  an  increase  In  serum  y 
globulin  levels  Ind.lcatlve  <.f  enhanced  n-.u'.s’pt 
resistance.  F.xpc.'svire  to  AMF  at  8  H?  was  ass  o 
with  a  -lecreasu  1-.  all  h  1  s  t  or  hi-m  :  ■  a  '  Indices, 
crease  fr.  t*’e  phag'’Cvte  Index,  .sen  de^reu 
blood  complement  and  IvKOZyme  levels.  Fx|'i.Mi 
AMF  at  >'/  rt>si;lted  In  an  Increase  In 

actlvltv  1"  perlphtT.^l  Mood  neulr^Thlls  ac.d  e 
comlta-.t  .V'crease  In  cationic  proteins  and  a  1  .■ 
nhiusphat  .is»*  levels.  opposlti*  effects  ec.  t '  e  I: 
■  f  n  <0  n  s  p  e  c  1 1  I  c  r  e  s  1  s  (  a  o  *.  e  w  e  r  i'  1  s  >  ■  ^  ■  h  ■.  e  r  v » •  i  * 
exp.osure  to  A.VF  .t'  ^-1.''  Hz.  Die  hic^ll'glcal  a.'t 
re,-r.»ngul  .)rl  v-m.-.du;  ated  A.Ml  was  r.-re  prv  n 
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I'h"''  Fi- A'''M"*.'s  (iF  A  f:  ;  ;  a’'-  - 

i.-rA':'  «'fAK  ’.'iw-f'“F  • '.f'v  r ,  ^A'*. 

FIri:“^.  F  1 '•  l.-vsV  !’.  ■■  ■  • 
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T{:t  :■<-.•  F  ill  s  i.r  r  f  s  j.  t  'i  -1  l' ‘  1  '.s'.t::  ' 
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B  1  o  !  •  '.t!  i  rd  1  f  ?  ^  !  s  1 1  i  I)  f  r  ,i  1 1  iw-  1  r  I'fjiuMi.  -  V  w«  -  .ik 

io  tiel.ls  (FMF)  w»-fu  -tiulu-.i  i"  v.Htiiv:  M-.. 
no  old)  ^nd  .idiilt  rabbits,  it;  l-wk-"’d  r(i;;';i-s,  atid 
In  adalt  d  j,t;s  .  The  aiUTals  w>-r.-  «-x;i,!S.-d  t  •  Mr 
with.  1 1'.r  eiis  i  t  i ‘‘S  ot  ’  ,  i ' ,  ’  ,  and  V  tri  t"t  .i 

-•it'i'le  Vbr  ,? xp.'s  11  r.*  ,  or  r'or  'x  I'^r  d  tir  '.lav,  ev«-rv 
-lavs.  Intensities  or  FMF  >  r  r  es  p.  .m.l.-.l  i.>  1 1  ••  in- 
tensitv  ui  the  vre.eraiine  t  t  n  Meld  dntlt'.p  »  !,e  r.-rl-'-l 
or  hij^h  sol.ir  activity.  The  hiuloyjr.^1  aniivitv  o-i 
F.MF  was  os  t  Im.u  ed  by  chances  in  th.e  r  uiu- 1  i  1 

state  of  peripheral  hlo'>d  neutrophils.  ?in.c'.»-  <-v- 
posures  t.)  FMF  resulted  In  an  lncr--as<‘  in  n.utr.i- 
ph.ll  size,  a  marked  decrease  In  the  aetivities  -.>1 
‘.ixidases  and  alkaline  phosphatase,  atid  a  mild  d».-- 
. Tease  In  ^’.vco^en  levels.  Analysis  «'f  tin-  et- 
ft'Cts  lif  chronic  expvisure  shnwc-l  t  w.  i- ph.is.'  chaupt-s 
in  die  cytochemlcal  indices:  tn,irk«  d  il.*-  r*.-a s.'  in 

enzvme  activities  and  AilycoA'en  K'vels  after  t!ie 
first  3  I  rraii  i  at  ions  ,  tallowed  bv  prtiv.ress  1  va*  nor- 
trall/ation  of  the  cvtt)chem  j  cal  indices  during  the 
last  exposures.  Puppies  and  y<>uii^  r.ibhiit-.  w.-re 
more  sensitive  to  EMF  exposure  than  adult  do^^s  and 
rabbits.  The  decrease  in  enzvme  activity  and  ply- 
c-)^en  li'vel  was  more  pronounced  in  r<tbbit.-.  than  in 

d  O  '.t  S  . 


.1  .  .1  •■ !  .‘o  ?  f  1  ;  1  ■'  I  d.s  a  r  »•  ;  1 !  -  d  w  ;  :  '  i  -',0  -  ;  • 

r  •  ;  t  ;  I  ■  r  t  at  1  •  '  .i:  a  d  i  o-  r  .•  .>v,-  ; 

;:a/".  !  1  a--.-  ..  ;  ■  1  r  ;c  ’  -  r  a  a.: 

•  •y.-.-.  ;  r ,1 1  •  .  r  i '  1  •  a  i .  ,  (  <  ;  ■  r  .it  ;  . .  i  ;  - 

olust.-r  St  rij-'tures  ■>*.  war.T,  .o'd  the  t  t  r  .  •  ■  : 

r.  tastah!*,-  •'truclures.  Th«-'M-  srru.f'.f  i.  ■' 
.-jeali-  tie  conditions  C"Udii-T  Vt'  !  ,!  -'.lotl, 
tion  of  c.i’n-lum.  i  ui  with  vov.  ra!  •r*/T  "  Iriuli’s 
for  a  time  suftlclent  tor  th<-  r  e  a  r  r  .o'/o-: r  I 
elect  ran  <-rhf  ts. 


-•I'-.M,  tFKKCT  MA-;hhT!''  FI  r d.I'^  -'S  FA!'I''hFS-S:- 

TIVITY  UK  MICK.  I.  KFFFh’r  'F  IKFKAI.nW- 
FHK'M'KNCY  I.C'W  INTFNSITY  MAdN!'.!'!''  KMvl.hS  >.S  S'.'FVIVAI 
i)F  ANIMAI.S  SrH.IKCrK;)  Ti-  WnclT  H  TV  X  -  1  F  F  Al '  1  AT  1  . 

CRus.)  KopvKiv,  A.  N.  (Lite  Sci.cce  Facultv, 

Fr»4n::e  State  L'niv,.  S  1  :r.  t  e  r  > .  p  ■  1  ,  '!  1  .  :  I  ••  k  : , 

M.  A.  Rail  i  obi  o  1 . 'pi  i  a  J S  ^  r-  :  ^  . 
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fVNO  PATHOl.n^t  ICAL  CHARACTKRISTICS  OF  KXPKKl  - 

MKNTAl.  MYOCARniAL  ISFAKCTCON  AKTKK  K\- 
pnSl'KK  TO  L(>W-FKK')I'KNCY  I.nw-INTKNSI  I'Y  KLK.CTKOMAii- 
NFTIC  FlFl.DS.  (Rus.)  Ar  c  i  s  lichenko ,  V.  A.  (no  af¬ 
filiation  p:iven);  Vinogradov,  S.  A.;  VolynsVii,  A. 
y.;  Perederli,  V.  G.  Prnbl  Kosm  fliol  A3:!39-ls7; 
ISH:  ( 14  refs) . 

The  effects  f>t  1  o  w- f  r  eq  u  0  nc  v  low- Intens  1 1  y  clectro- 
m,ik:netic  fields  (F.MF)  on  pathop,enes  i  s ,  clinical 
m  an  1  f  es  t  at  i  iins  ,  and  healln*'  of  myoo.irdial  Infarc¬ 
tions  were  studied  in  rabbits  and  y’ninea  i>lgs, 
Mvocardial  Infarction  was  Induct’d  by  li>^ation  of 
the  left  coronary  artery.  The  animals  were  subiecl- 
ed  to  whole-body  continuous  irradiation  with  F.MF  (H 
Hz,  n.R  V/m)  Afener.ited  hv  t  lu-  N(d’K-3m  apparatus. 
Within  2-ln  davs  after  exposure,  the  animals  were 
sacrificed,  and  myocardium  specimens  were  examined 
‘m  s  t  o  1  Ip  I  c a  I  1  V  and  h  i  s  t  m  hem  i  i- a  1  t  v  .  Kxp.isuri'  -it 
animals  with  mvoiariMal  iiU'.iriM’on  to  KMK  resulted 
In  more  pronounced  hvpi.Temla  of  l  lie  perivascular 
aul  Interstitial  connective  tissue,  devi' 1  o [ifnent  of 
dvitrophlc  proi'pssps  in  thi*  mvncariilum  tissue  ad- 
iac“nt  to  the  infari’tion  ?/Mie ,  and  deve  ]  f.p.>p.»nt  of 
fresh  m 1  crone (  r OS i s  foci. 


The  mod  I  f  V ;  <-ffe4f  «f  I . 'W- f  rei’‘ji.‘n(  v 
fli'I.ls  w.as  studle-i  in  r  a  :■  ,h  •  ht  ed  n>ile  m  :  i.'  sm‘- 
i*-'ted  to  wfieli- -hod  y  K- i  r  r  a  1 1  ,^t  1 '•  n  ( 'M'  rud  , 

tetal  dose  of  rad).  hefor«.'  "f  after  jrr.id:  i- 

lion,  tile  -la i ma  1  s  wi' re  c x ('•  e-c d  t  a .1 1  f  ■  .j t  1  ” c 

magnetic  field  (A.MF)  <U  f  t  ^spitoic  i  4‘s  .0  .  a-  d  “ 

H/,  and  1  nt  efis  i  t  ies  -d  -..'a-,  a;  d  r  f  ir  ‘r. 

A  )d-djy  survival  rate  In  ’  ^  anira'.-  s>d'e  ' 

x-ray  Irradiation  <»Ioni'  w  .4.^*.  ‘'.i  ^  .  r  i  c  1  A'-’- 

li.id  .»  s  I  pii  1  I  1 4-ant  e  t  1 4'  c  I  .  ■ .  t  '  e  ,i ;  •  1  r  ‘  1  ’  . 

at  eil  mi<'e,  Pre  1  rrati  i  a!  1  or.  iv;  ‘ori  t  .  h-  A'-'‘ 

hati  a  r  a<l  1  opr  ot  e  4- 1  1  ve  e  !  f  •  t  a  ’  i'  • '  ‘  :  ■  r  >  ■-  1  :  .  •  • 

{S?.3”l  and  resp04  l  i •  I  v )  ,  w'llt-  ''h-  V'-'!-  ‘ 

a  rad  i  opr'd  ect  i  ve  eiliot  v  i!  ‘  , 

<o.mpar4*«l  wiili  3h,(‘*'  .jt  .  L  :  :  >  '  ,  •  • 

exposure  to  AMK  tailed  to  pi  i.lde  .  la''. 
et  feet  . 


riHdd  rSF  OF  MATHrMA  !' I  CAL  ^  •' 

OF  AHAPTATlnN  I' K  ■■■Cl- 'Ct 1'. 
blood.  (Hus.)  Antomonoc,  In.  'A.  N.  e  .  . 

Res,  Tnst.  (P'lUTal  ami  f'l  n  1  t  v  M\,’,lei'.  ,  y  : . 
r‘^SR);  r;,,m-har,  N.  M.  H  ad  ;  o»«  i  o  i  ep  I  1  a 
Hl'i;  (Q  ret  si. 
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t  I  ‘■rr  irr  ;  it  i.k  Oi.iststr.t  ,■  .irn '  .it  1  v- 
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pulse  type,  vector,  gradient,  localization,  and  du¬ 
ration  of  exposure.  The  sensitivity  of  an  organism 
to  MK  is  associated  with  its  age,  sex,  and  individu¬ 
al  ofui r ac t e  r  i s t  I  cs  .  Ri'spofjse  to  MF  Is  charac t er  1  .'etl 
hv  <i  prolonged  latent  period;  clianges  in  tin*  biolog¬ 
ical  parameters  ot  MF  pr<^dui'o  Insignil  ii-ant  changes 
in  response  latency.  Both  slow  and  last  systems  c)f 
Initial  sensory  response  were  observed  after  expo¬ 
sure  to  s<iperhigh  fre<}uency  electromagnetic  fiehls. 
The  Initial  response  to  MF  Is  followed  by  an  overall 
rearrangement  reaction  and  an  adaptation  reaction. 
An  adaptation  response  which  Involved  the  endocrine 
system  was  observed  after  dailv  exposures  of  >  2n 
oln  in  duration.  MF-lnduced  adaptation  reactions 
were  associated  with  changes  In  erythropoies  Is .  re¬ 
dox  potentials,  and  cell  membrane  permeability. 
Therapeutic  applications  of  MF  are  associated  with 
increased  resistance  to  infection,  temperature  ex¬ 
posure,  and  ionizing  radiation.  Prolonged  exposure 
to  MF  Induced  various  pathological  changes.  The  bi¬ 
ophysical  mechanisms  of  MF  activity  can  be  described 
by  changes  In  sodium-potassium  gradient,  orienta¬ 
tion  of  RNA  and  DNA  macromolecules ,  and  polariza¬ 
tion  of  the  side-chains  of  protein  molecules. 


0807  AlITOALLERGIC  EFFECTS  OF  EXPOSURE  OF  RATS 

TO  SUPHRHtGH  FREQUENCY  ELECTROMAGNET  I C 
FIELDS  AND  THEIR  ACTION  ON  THE  FETUS  AND  OFFSPRING. 
(Rus.)  Shandala.  M.  G.  (A.  N.  Marzeev  Res.  Tnst. 
General  &  Communicy  Hygiene,  Kiev,  USSR);  Vinogra¬ 
dov,  G.  1.  Vescn  ARad  Med  Nauk  SSSR  (10):n-16; 
1982  (ll  refs). 


The  role  of  immunological  factors  In  the  mechanism 
of  hazardous  effects  of  superhlgh  frequency  (SHF) 
electromagnetic  fields  (EMF)  was  studied  in  pregnant 
Wlstar  rats.  The  animals  were  exposed  to  SHF  EMF 
generated  by  a  Luch-2  apparatus  (500  uw/cm2)  for  7 
hr/day  during  the  entire  20-day  gestation  period. 
To  evaluate  the  effect  of  autoantibodies  on  embryo- 
genesis,  pregnant  Intact  rats  were  immunized  with 
serum  from  Irradiated  or  Intact  donor  rats.  Donor 
rats  were  irradiated  at  500  uW/cm2  for  7  hr/day  for 
10  dayfs.  Exposure  to  SHF  EMF  resulted  in  marked 
stimulation  of  autoimmune  reactions;  the  average 
number  of  p I aque- f orrr, i ng  cells  ac  the  end  of  the 
gestation  period  was  7.17;  compared  with  1.17;  in  In- 
ta<t  controls.  Irradiation  of  pregnant  females 
caused  inhibition  of  immunogenes  is  estimated  by 
phy t ohemagg  1  u C i n  1  n- i nduced  lymph(^cyte  hlast  trans¬ 
formation  (24. compared  with  41. 7T  in  controls). 
Immunization  with  serum  from  Intact  rats  did  not 
affect  the  course  of  pregnancy,  while  (mmuni zat Ion 
with  s.Tiim  iron  irradiated  rats  resulted  in  In¬ 
creased  emhr vol e t ha  1 1 r y  and  deireased  viability  oi 
t  Ne  .  ■  ,-pr  I  og  . 
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C(‘MPl  ICATinss.  (Rus.)  Cerzin,  A.  A.  ''Ceff.  h 
Diseases,  Kvo  M  i  v- r  osu  r  ge  r  y  t'es.  Lab.,  S.  .  Pif'  .■ 
Second  Meilical  Inst.,  ''SSR),  , 

N .  Ves f  n  of  I  a  1  m< 1 1  (  1 )  :  "  h  -  S  '  ;  I  ok  .  (  j  r  '  s  i  . 


The  therapeutic  cj  <3  ]  f «- r  c  j  t  I  ng  rrugu-jj 

fields  (AMF)  was  studied  in  VI  jjatliiit'  w  i  C  f.  pu-:- 
oper.it  Ive  ctjmp  1 1  cat  i  uns  loll-wing  t-ye  siirg«rv.  It. 
patients  were  divided  lnt<'  three  groups;  IH  patV’,'. 
with  hypema  foilwing  i  nt  r  ae.ipsu  1  a  r  catar-iLt  extra.- 
t  ion  (Group  1);  11  with  partial  postoperative 
thalmi»s(Group  2);  4  with  pus  t  of>i- re  ra  t  I  ve  j.dibit;  •. 
of  the  cornea  with  hlotvd  (I'^rcjup  V.  PalleiUs  Iri-;- 
Group  I  were  exposed  to  AMK  (p'-K;;)  (}e )  !  i  mi; 

session  for  in  sessiotis  while  patients  from  '.roups 
2  and  3  were  exposed  to  AMF  Oe)  for  5-H  mi;, 

session.  After  2  to  3  ^VMF  appl  1  cat  i  ons ,  .  t 

the  patients  in  Group  1  exhibited  resorpt  ioti  n*  h.- 
phem.3  compared  with  5071  of  the  control  gruijp,  aV 
Group  2  patients  showed  complete  restoratioti  u*  c  )r- 
neal  t  ransparency .  In  Group  3,  half  of  the  patients 
sfiowod  resorption  of  the  hemorral'age  after  L'  AFM 
applications  versus  38,37  of  the  controlc.  AMP  .ap¬ 
plications  enhanced  the  norma  1  i  zat  i  on  of  visu.il  .icu- 
Ity  In  patients  In  all  3  groups. 


0809  MICROWAVE  THERAPY  .  (Rus.)  Xulesb<.va.  2. 

S.  (Dept.  Physical  Tlierapy,  CeiUr.al  Inst. 
Advanced  Training  Physicians,  Moscow,  USSR).  Vopr 
Kurortnl  Flzloter  Lech  Flz  Kult  2i83-h7;  ('n.i 
refs) , 


Indications  for  therapy  with  microw.iv  (MW)  radia¬ 
tion  are  outlined.  Cent  1  me t er-hand  MW  (2  37  5  MHz, 
12.6  cm)  is  generated  by  Lur)5-2  (20  W  output  pi)wvi  ) 
and  I.uch-58-l  (150  W  output  power)  units.  Declm»*irr 
band  MW  (65  cm,  460  MIfz)  is  generated  h‘- 
(20  W)  and  Volna-2  units.  The  d»iration  u!  a  .;ine'.f 
irradiation  ranges  from  5-10  min  for  l.uch-J  and 
R<>m.3shka  units  to  10-2c  min  for  Luch-Sh  and  Volna-.’ 
units.  Patients  arc  subjected  to  daily  trradi.i- 
tlons;  the  total  number  of  app I  i ca t  1  (>n,s  per  iouim 
ranges  from  5  to  20,  The  therapeutic  effect  of  MU 
radiation  is  associated  with  thermal  <tnd  c.onl  h,.- 1  ir.t . 
actions.  MW  therapy  is  indicated  for  pa r odon t os i s  , 
arthritis  of  the  max i  1  lo- 1 empor al  joint,  Intlanmc- 
tion  of  the  paranasal  sinuses^  furumulosis,  toisil 
itis,  chronic  dermatoses,  [' r  us  t  at  i  t  1  s  ,  e  iiiloce  r  v  i .  ; 
tis,  chronic  and  recvirrent  nonspecific  hrunchupu ’ 
non.irv  diseases  In  rhlViren,  pviV  ocicphi  1 1  i  s  in  i  f',1  1 - 
dren,  arthritis  of  the  slniuldiT  ioint,  <is  t  uoa  r  t '1 1  { 
tis  of  the  ankle  joint,  coxa  r  t  lirc.is  1  s  ,  tist  eoi-hondt 
sis.  rheumatoid  arthritis,  hiuiuhial  asthma, 

Ir  pneumf>nia,  peptic  oIc*-r,  chronic  gastritis  with 
hvpoKoc  re t  t  On  ,  chrun  I  c  .  <'1  Itis,  cfir  on  i  »•  ado*'  x  i  t  1  . 

1  ac t  at  1  on  mastitis,  h vpi  r  t  e ns  i  on  ,  r enov .is  1  u  1  ai  \w- 
perter’s  iofj ,  vjhrali'»n  iliso.isv,  vhronic  pv»loniphil 
tis,  and  .it  he  r  use  1  e  r  us  i  s  ut  cerclital  v.iS'.ils.  'VU 
thcrapv  Is  cotit  la  i  nd  i  c  ,i  t  ed  in  p.jtimits  witfi 
active  t  uherr  VI I  os  I  s  ,  fever,  Itemur  r  f  lages  ,  t  hv  r  ut  .  x  i  - 
eosis,  and  eard  i  I’vascu  I  a  r  I  osut  l  i  i  i  ei\.  v  . 
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!l:  I  'le-l  reflex  favoiJaiu'e  learninpV*  In  t^'-e 
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?\7.  Knit  ('5)  f  n-i  nOsl. 


•  ’  tpi'uri^  i-rrlcanv  O  .w- i  red.i.-;u-v  alternat- 
.••■i  •  ;  rle;..*-.  A*-'!'  '*  was  stO'lled  1 1\  h‘)  p.j- 

w  ;  •  '  .1  r  1  "S n  1  e  r  ' s  1  s  obliterans  and  in  d  > 

wl'-b  oat.uiartbr'  ils  deformans.  A  10  kll?:, 
va  .  r  a  t  ed  S.  a  t  be  r  apeii  t  t  c  apparatus. 

’  ,  *•  diliv  I  r  rad  1  at  1 4):^  of  tbe 

;  - 1  ■'  ’^'.n  tur  1  davs.  The  treatmen.t  was 

^  i  .'-'f  s  with  ar  r  er  I  oscl  ero- 

Tbe  paMenfs  showed  the  following 
~  H '  I  • sVin  temperature  by  0,8-l»s 

r-  O’.*'  :  tb,.  r r  ipb  I  c  Index;  normall/a- 
'  ‘  ’  o  1  c  !>''  .•  4-  .1 1  1  UPS  of  total  1  i  , 

'  s  a  -  i  ‘  ;  1  p uproC  e  t  n  r  bo  I  cs  t  eri  1  ; 

•  I-'  ‘  "1  er^tom.etrv  lest.  I'x- 

. V'  '  !l''lv-al  !  T’pf.veTen  t  5  ;• 

•  >  .  w  !  ■  '  ^  .1  r  t  f  r  si*,  de  •  urmans  . 

■  ’  ■  ■  r  . '  ^  i  ;  4  t  n  ,  1  ■  r  >•  .isi  -  d.  .  /rme  n.  t 

'  •  r  i  .  -n  .  1 1  “  ■  u:  ■*  r  r  >  I »  1  M  su  I  - 

fecr  1  .e 


A  Special  ipraratu-s  u^}^  bv  velo’ed  ;t  x:.!l 
exact  1  on  a  1  :  c  .11 1  on  ut  >  :ra»"a':l>  ■  ' 

Fiver,  h.  dv  ar.-.is  <?  sma’.  ! ru'J 
de  V  i (■  .  ns  i  -s  t  *•  ;  •  t  d  t  e  t  :  ‘  i'  I .  •  ;  ■ 

concen.i  raiors  lor  t ‘-e  ilux.  ;■ 

of  the  mapr.etic  M-'Id  hetw-  '  J'- 
chan^nd  bv  lot',  ot  ;.-‘5e:  li;.-’',  '  • 

w.»s  In  tb.e  s‘'.4pe  ot  a  ‘  .‘••*1  -  "  ;'.a:<  • 

re  t  s  were  p  1  a  I'd  in  p  1  v  I  c  i  .i  ■'  ■ , .  -  '  i  -  ^ 

.ittarhod  to  vertic.il  elands.  '  i  > :  •  n 
plate  of  tbe  (.nce.ntr.it  r  •  •  i  ' 

the  rapret  .  rb.H;'-,- i  ••  r  i'  f  i 

hv  18b  ili-pi  .M.-v  ••.ip-'t'. 

tlor.  betvf'*'!'  t  b.  •  •  ;  .r  ’ 


’’SSP  A  .Ab;  "V  y  ' 
FIFID  <'y  ••P(UA\; 
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TTiAS  '’K  FIKM.'S.  I’yus.)  Ba  1  n»»o  I  .>>»y  c.  Phys- 

Ival  Tht-rapv  R.‘S.  Cuunril  (I'SSK  Aoad.  Medical  Sci¬ 
ences).  V<  pr  Ki/ioter  I.ech  Ki/  Kulc  (3)  :6ft- 

r^Q  ;  IQrt:  (  nn  refs). 


Met  bodi^  1  v>>;  1  ca  1  k-'nl  dv‘ 1 1  nes  fer  experimental  atul 
clinical  studies  have  been  developed  to  coordinate 
r*'sejrch  on  the  hlolii^i,.tl  etrects  d*.  ma>.MU'lir 
fields  (MF''.  Hi*p«irts  .hi>uld  Iti.lude  tin-  t  • » 1  1 '‘W  i 'le. : 
tvpe  <if  .jpoaratns,  type  MF  (.-r.nsfatit  or  alter'-.-tt- 
ine'',  ptilse  duration  and  tre<iuoncv,  appli.ai  it  ivpi- 


tvpe  of  apoaratns,  type 
ini!),  ptilse  duration  an. 
and  size,  induct  ivitv  i;; 
pllcator,  dt.iratlon  if  e) 
exposures.  The  t'ffects 
ter  the  1 sr ,  Stb ,  and  1 
c.  imp  le  t  ! -in  cif  the  treatmont. 


res  and  total  tunt-be  r  ■  t 
■■  .s.‘  oijjd  he  r-o  .  rded  ar  - 
xposures,  and  toll 
.  w»..  jiDDHuid  at  1  oils  I  n- 


clude  the  ase  of  MF  with  Induciiviiv  -r  V-V'  m'lesla, 
\  distance  or  0-*)  cm  hetweer'  t.‘e  .•..nsrani  'i^-'et  r 
the  inductor  at\<:  the  bodv  surface,  exp>sor.-  durttt  •- 
of  in-in  inin,  and  a  total  ot  !')-))  exp.isures.  Ihi- 
biological  effects  studied  should  ite-Iude  h.-modv 
n<imic  Indices,  bfood  co  1 1  a  f  i  on  ,  hematocrit,  e 
rythroevte  sedimentation  r<Ue,  cell  membrane  per¬ 
meability  for  inoriianlc  tons,  free  radical  </xi.!a- 
tlon,  membrane  potential,  eUoiron  parama>iner  i  c  lo- 
sonance  ,  and  water  Htructur*.!.  T  fa-r  ipeut  I  <•  effl<acy 
of  MF  should  bo  tested  In  p<ulents  with  acutt  and 
chronic  aseptic  and  infectious  (nf  1  amm.it  t-*ns  of  the 
locomotor  ap[iaratua,  peripheral  nerve  diseases, 
vascular  diseases  and  dvstr<»pfiic  skin  dise.ises. 


I  h-  r  , ,  ,  ,  •  .  I  ■ .  I  , 


I'  1  '  :.  f  - 


I  »  ..r.’  !•;  I. 


1  /  THK  KHr'  !  i  f  A". 

fpK'U’/si'v  «• 

rv  .  ('  Pus  .  )  1.  Juh.  he 

.  f.-s  .  I  ti  .  iieiu-  r  a  1  i 
r'‘.SP''  .  Vr.ti  fi  Iielo  (  ^  t  :  1 


•  K  I  V,  f  1  -  1  h  "F  1  S!''  ‘ 
'  !n:  irt  ••  »■  NA  h 

S,  A.  'A.  h. 


OHn  Al.I.-i'NlOS  SYMHOSil'M  f‘N  I’HY  S I CO-CHKM I CAI. 

MKCHANISMS  oF  THK  R1 OUK'.  I  CAI.  .ACTIVITY  (»K 
STATIC  AND  t.OW- FRKOliKNCY  Kl.KCTROMACNKTI  C  KIKI.DS. 
(Rus.)  Kuznetsov,  A.  N.  (Moscow,  I^SSK);  Shtemler, 
V,  M.  Vopr  Kurortol  Fizloter  I.ech  Fiz  Kult  (3):7(); 
19«2  (no  rets) . 


The  agenda  of  the  First  All-l'nion  flvmpos i um  on  Phys¬ 
ico-Chemical  Mechanisms  of  the  Biological  Activity 
of  Static  and  Low-Fr»’qiiPncv  F.  1  ect  romagnet  i  c  FW*lds 
is  oiitllfieri.  The  symposium  wus  held  l9-?0  O(toher 
r-lftl  in  Pushch.ino,  I'SSF.  Six  reports  and  IH  conmti- 
nlcatJons  were  pri'Si-nted .  Th«-  rt’ports  summarized 
tfie  results  of  studies  of  t  fu-  effects  ot  e  I  t  rom.ig- 
neflc  fields  on  free  radical  hiucfu’miral  reaitions, 
liquid  crvst.ll  structure  ot  cell  membranes,  an. I  l.-r- 
rumagnetlc  Inclusions  Ifi  biological  mat«'rials.  Thu* 
symposium  emjdi.is  i  7»‘‘l  tfie  need  for  further  ev.iliiallon 
o?  maximum  p^-rmlsslhle  levi^.  >  f  expi'sure  to  eltu- 
r  r  omagn*'  t  1  c  rail  i  at  ion. 


The  results  of  vonrp  r  elu- ii  s  ;  v  e  sfullo'-  i'f  t.'c  1-1 
oj  elect  rom.nuu- 1  \  c  (  F  '  t  1 1  .  .1 '  ■  ;  i  i  u  -  '  f  ;  .i  1 
ipMMicv  (  S:i  Hz)  on  natut  >1  imr.iuM*'.  ,ite  rij 
Clifonlc  exposure  of  r.ihflts  (lo  >•  \  ir ,  'i 

for  ?  mo)  resulted  jn  a  '  tansUnt  tl,-,  re,.is«.  i' 
b.ac  I  e  r  i  c  i  ila  1  activity  at  1  hela-lv^ine  level,-,, 
posure  of  maU'  albino  r.iis  I  t  :  hr, dav  t  >  h 
fields  willi  inlensitie*'  c.t  1,  ,  h,  ',  atd  1 

t  ause<l  a  transient  ituroas«-  in  hl<v.d  ,'omi''!emr: 
tivtiv  it'  animals  expov,.d  to  1  ancl  is  ►  ir , 

blood,  b.ict  i-f  i i  l.il  .nti.ifv  m  ra^•^  exposed  t" 
KM  t  i  e  I  dx  d  1  d  not  d  i  1  f  1  r  ft  (<n  that  in  v  ■  u'.  t.  r  •  ■  1  x 
P"Sute  of  human  volunte.  tx  .it  S  t- n  f  t  ' 
f  or  !  fTo  did  t'ot  <  haiu’e  "I’.ement  .r'  I  ,'.s'..'vr 

lets.  l-  X  p  •surex  t  o  t-  J  5  •  1  .Ix  Wl  t  ti  1  ,,1  .  '  x  i  t  1  ex 

at<d  jS  kV  'm  (  !'■»  min  ''d.iv  wit'  1  hi  i  .tervai 
tween  t  f;e  exp<isures  I'f  1''  davs)  resulieii  in  ‘ 
and  r  I  ,inr>  t  en  t  »*  1  e  vat  l  otl  of  t  !  e  I  Itnp  1  e  nil'  I  1  t 

complement  titer  am!  f'!<  •.!  f  ,i .  t  e  t  i  >  d  a a  : 

did  m«t  diilet  from  ;  hoxi*  in  ioi-.ii.dx,  fc,...,. 
i  iigs  .-an  la-  uxe<l  !  e  I  the  e  x  t  a  i  1  l  .  i.tp.  ■  i  ■ ;  r,, 

pe  1  m  i  s  s  i  h  I  e  I  1  s  •  f  .  ■  y  j ,  5  f  .  r  ,  '  '  1 1  ,•  '  m  ; 

t  •  I  r  er>  i  de  111  1  ,1  :  a  l  e  ix  . 


oHi^  FFFrCACY  OF  DFCI MFl r F - BAND  WAVK^  ASh  VAo- 

SKT'^PHOPF  THFRAPY  Ih  '’ATIFNTS  WITH  HYF'VR- 
TFS’St'is.  fViis.)  or/b*-shkoysk  j  1  ,  V.  V.  ( lU-pt  ,  •>{ 

physical  Therapv,  Inst.  Advance-!  Tr.alning  for  Ph.v'- 
i.ians,  Kiev,  OSsp);  <f-.p.hjk,  0.  I.;  Vast  vkovsV  1  I  , 


.■|“1K  MoKPH('-|,i*i  iCM  ( 'IP',  1 Si  I 

vvs'ff-M  NM'pos-:  .\i!‘S  Md  F ;  s  ;  ‘ 

S''RF  In  BAS'o  i  1  M '!  F  • ''' A;  .S !  1  !  '  W.A  . 

(R-ix.)  Be  l-.r  r  t  ■■  i  t  sF  1  1  .  V.  'A.  S.  M.a.'-. 

iT'sl  .  ...  e,.  t  t  .at.mu-  i  *  .•  !' vp  i  . 
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-  J  ,  i  (  ;  1  r,*!  s)  . 


'  r  :  '  '  1  f  .  :  lit;*  t  ' t  r  ■  1 «' 

[•-'■'I-'  .ti  t fhu  i  ill  >  I  ot  I'nitral  iiiTvous 

iH-.ir<v's  w.-r.‘  in  cats.  CHKMF 

wtTr  .ji- t'.f  r  at  cd  bv  a  l.ticii-'^H  apparatus.  The  animals 
were  expus.,-,!  to  CHKMF  ot  thermal  Intensities  (4fM'i- 
s'  '  mW'Cr;-).  do>;s  were  Irradlateti  for  4  hr  a:\J  cats 
r  i  r  1  hr.  Morphological  ch<in>tes  In  the  c»‘ntral 
"lereoos  sv.st»-T  ittcluded  swelling.  f>f  the  neurons, 
! s  p  1  a  cemet' t  ■'!  r ‘ne  nucleits,  irre^ul.ir  Cv-ni>-«irs  ot 
cel;  an,}  nii<;)e,jr  namhranes ,  redistribut  n  ot 
-  ii  r  rnat  i  n  ,  and  the  appeara:\ce  of  vacuoles*  The  rtii^rst 
r  ■o;<'>tin.'ed  ch.inf'es  Wi're  obst'rved  J  n  neurons  f  ri‘)n)  the 
V  pot  h,i !  iruis  ,  limhlc  area,  and  temporal  lobe.  The 
fti'-i  t  i'o  sv  ns"  r  i  me  c  or  cortex,  retJc:;l,)r  f.o-- 
T.-ttl  in,  hrain  stem,  and  cerebellum  were  least  af- 
f e . : e 1  by  CHKMF.  Exposure  to  CHKMF  caused  morpho- 
,  .’leal  charif^es  In  the  neurons  from  all  regions  of 
!  '  -•  X  :  i  'M  cord  . 


;  *•  ’'A!'  S  rcMHlNF!'  FyiniSrKK 

v-p  1-1  cCTKi)MAv;NK'ri  ■;  FlF.l.OS. 

runcii'rna;  b  i  ap’.c.s  i  s  , 
‘'irJ.i'.  'ien.'  uu}  Oi'cup  It  i  on.i  1  Dls- 
Met!  j  ;  j  .•>  j  ,,j.  V ,  Inst,  tor  Advanced 
:  ins.  ■•sbK);  ‘'deril,  F.  A.; 

o  -  :  :  ;  ;  :  H (  r.  ft*  t  >  '  . 


’  ‘  s'  ttr  1*  ilV'T  n;r  o;  ttl  0!  wus  ^,(n^ile.i  In  ?  1  b 
r e  r  s  w";  I  !  .i".  o. •  c  up. It  {  on.a  I  expostire  t-.'  lea<} 
,  ip’is  i:id  O'  super-hipii  tcepticncy  e  1  ec  i  i  •a;',agin- 1  1  c 

.'Mi  r!'‘lds.  The  Iiutd  level-;  and  FM  Mcl.l  iv\p..stifes 
were  w r  M  n  tia*  maximum  permissible  exposure  Hinits. 
Ti'e  w  irxers  -'xpos.-d  to  t  iie  FM,  fields  alom-  shv'We.l  a 
s  t  i!n  i  ^  1  irui  t  df,  rejse  liver  clearance,  inhibition 
oi  Itvr-r  excreti.tv  functl  m ,  <i{ul  a  decrease  t -a  tlu- 
ac  c  umu  1  a  ’  1 1  Ti  c.ipa.ifv  cif  liver  cells,  Tite  changes 
In  liver  c  1  rcti  1  at  Ion  after  ci^mblnod  exposure  to  lead 
a-,rj  FM  fields  were  similar  r  c,  those  after  exposure 
»• . .  F  M  i  1  one  . 


}  i  ve:  u.u.  e  i:r  ^  . 

coiice.nt  ra!  ion'-  and  bv  n  :  I  . 
d!  o>-*  :  a:.e  (  Sl'l' '  ,  -.a  '  ■  -b 

t  .iff  h-bvd  r  .  ;  (■  -  '  '  . 

del.  .’-li  .,c,.  ■  i-  .•  '  -1  •  ;•  )  . 

Stir  t  I.-  I  b.  ''  '  -,4  . 

a:ui  iiepat  ■>.  vies,  irari-e  1 
ph*js  phor  V  1  at  i  hr.j;:' 

a  mild  increase  it.  PNA  .i'.  : 
tion  of  the  h  i  s  t .  xbf-n  i  c  a  1 
was  ob^lervt•d  !-j  irc  a!i.  r 
tion.  I’re  1  i -T  i!\a  r  y  exix‘>..r«. 
f  iel  ds  increased  res  i  s  t  .c ; -  e 
t  i on  at  bOO  uW cm-  . 


0821  FFFKcr  OK  LOW- 1 NTKNS I TY  .ShF-hNKKiiy  ' -S 

RESPIRATION  AND  OXIDaTIVK  RHOSPHoHY LA T 1 '  d. 
IN  MITOCHONDKIA  A.ND  ACTrv'lTlFb  pF  .  AH  1  F.:  bp  Fs- 

ZVMKS.  (Hus.)  Kudrn'V,  M.  !.  i 
Inst.  C*-neral  and  Cin:rc-.*v  ^-'.gOo-e,  Ko-., 

Tarasliii-;,  N.  F.;  Ku  (  i  *  ■  ■  v,i ,  A.  o.  f.  ; 

9  l-Mb.  19H2  (  ;  r.-:  v  . 


The  effect  of  a  s  upe ;  h.  i  c  b  •  1  Ve  one  n,  v  .'cii- 
magnetic  field  (FMF)  nr.  eiietgv  r-'t  jhwlls”  w.ts  s'. 
led  in  rand<n?-hj-e,i  alMr..'  r.its.  lie  .0,1;:, ils  w.  :  . 
^•>;}iosed  to  'dir  IMF  gtouT  ‘:<'d,  ’  %■  a  l,.t.h-‘o,  ,jp;,,ir.!'  o 
f  Wi  ve  I  <■  o’  t  h  »'  t  I  J  .  b  cr  '  at  .1  ;  .  -  w.  r  !  .  ;  •  d  -  "  ,  1  ’  . 

O’KJO  ef  S'  nW  •'  {  ■  hr  'd.iv ,  t  or  "■  ,  1  ,  .b  .  ■  -t  i 

d.iVS)  <>r  •'!  .  uW'c'i,-  T-hr  e  v.  pos  ■; !  ••  .  I '  e 

m«.-f  .ibol  i  .•  chatipes  wefv  e‘ t  i  irat  r-d.  V  r.- s  p  I  r  .1 1  i  ,v  ! 
xxiviative  phvu.  ph.  o  V  1  at  i  on  i’l  1  1  lo- r  Mat;  m  M.  - 

choiuirJa  a.'ul  hv  activities  ot  seruni  t  r  .n  s  .im  1 ’•  a  so  s 
ao.i  alkaline  phosphatase,  Repeated  i  r  r  ad  1 .1 1  i  .)  •  ,si 
Sif  uU'/cm-  resulted  in  temporary  inhibition  ot  rc- 
splr-irl.on,  an  Increase  In  scruiri  .ispartale  airdne- 
transferase  m.jrktnl  lahihltlon  of  alar'ine  aminn- 

transferase  at\d  alkali:. e  transferase  activities. 
The  s  1  gt\  1 1*  I  cai'.c  decrease  In  .bic^ed  gltu'ose  !f‘vel‘;  c: 
days  ;  and  F  ^ftc-r  exjv^Sure  to  Fi''  nW'cm-  was  l:idi- 
cative  <>\  enlianced  g.  v  I  cc.  1  y  s  1  s  .  .single  Irr.Hdl.H'. 
at  b  '  i,Wb'-‘  ftile.l  to  lndu,,e  <1.  i  cni  !  1  c  a  c. :  .'.oig,.- 


RRAIN  AND  I  IVFR  METABbihlSM  AFTKH  K.XFKRl- 
I^FN^AI  FVF''‘bl'RF  T  1  bt'F-FTR’ns  OF  NONTHFR- 
Ma;  r  N"' r'N  ' !  r  (  b;; ,  'Rus.)  He  lokr/nl  tskf  I  ,  V  .  S.  (A. 

N.  ^  i  r . . .  Res.  Inst.  General  &  Community  Hygiene, 

'  c.y';  Tomasf-evskai  .1 ,  f. .  A.  Vrach  Delo  (10); 
(  Vo  refs). 


nH.’.'  :HK  }-KFFCr  C'F  b..  N.'^  lAb' I'  ^bA.d.- 

<’N  Fhi;  M'l'b-FMb  ;  s  KArbl  :  l-l  FI 

pI'N  .  (  kus  .  '  Tvv  i  T‘,  ,  1  .  I  .  ,  Me  I  .1 .  i’r  ^  1  1  M  ; 

i.pii  { •;,»  r  .id  ,  '‘F'-'Vi.  7  p  Vvssfi  ‘n’:.- 

‘  :  :  }  ;  u  f 


!  ■  's  it  superMgh  frequency  (SHF)  c'loctro- 

T'lvcrflr  Melds  'Ml  brain  and  liver  metabolism  were 
s’.'itio!  I  ■'  alhlncj  rats.  Tl'-e  SHF  fields  were  gener- 
/>'*  }  V  a  Luch-')H  apparatus  (12.6  cm  wavelength), 
animals  wer.'  lrradlaC‘'d  at  SO  uW/cm^  (♦>  hr/day 
t  ic  !0  davs).  On  day  after  the  last  exposure, 

tt'e  r.ats  wer'*  suhlected  to  a  single  Irradiation  at 
"i  uW  The  metab«)lic  activity  of  tiie  brain  asid 


Tf'**  efle.-tx 
..n  t‘-  e  * 'Mi  ¬ 


st  ud  led  in  r  t- t  s 
adml  r.  1  s  t  r  at  t  •  mi  o  t 
Into  th.e  let'  r,T 
1  n  '  I’l  t  I  or  pr  ( .  } 
pba  1  ogr  .a  -  a  c  ?  I  v  1 1  \ 


t  i  gtU  1  1  p  'C  am, 
mat  re.!  •  *•  an  .•  e  ^ 
and.  '•'•vel  i-v-'it 
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dischar^les.  Itrinied  i  at  e  I  y  after  development  >>t  the 
epileptogenic  tocl,  the  I'lastl;  map, nets  Were  plaei-d 
xih-'ve  the  rlpht  and'or  lett  hipporampns.  The  m.tx- 
Imitm  induct  tof)  of  MF  at  the  mapnet  snrfaee  was  IH 
or  2ft  mTesla,  Che  pradient  was  30  •>r  4*>  ml es  1  a/ em , 
and  the  average  induction  In  the  area  of  the  epi¬ 
leptogenic  focus  was  0.3  or  0.3  mTesla,  Kxposur»‘ 
r  ('  a  weak  heterogeneous  MF  prodticed  marked  stlmiila- 
r  1  on  i>f  ep  I  1  epcogen  1  c;  acCivltv.  MF  eiihanee*!  the 
epileptogenic  activity  ot  the  left  hippocampus. 
The  mechanisms  (^f  the  stimula'<ng  effects  of  ^?F 
were  associated  with  MF-lnviuced  hvperplasia  of  the 
glial  calls,  hvpoxlc  state  of  brain  structures, 
clianges  In  glycogen  metabolism,  ani}  ci'.ang-*s  in 
neuronal  membrane  permeability. 


Oft23  Fl.KCTRTCAl.  AND  F.l.KCTKOMAGNKT  I C  KKK'-'.GTS  ON 

OSTEOGF.NKSIS  AND  BONK  GROWTH  (  KD  iTOK  I  Al. )  . 
(Ger.)  UngeChura,  M.  ( Aeskulapwe rk ,  Hostiach  40,  D- 
7200  TuCtllngen).  Munch  Med  Wschr  124 ( 2h V.62  1 -b22 ; 
l^ft2  (6  refs). 


Methods  of  therapeutic  electric  ostoost imul  U Ion 
and  their  evaluation  arc*  discussed.  Current  commer¬ 
cial  electrical  osteost  Imulat  Ion  methods  jr*-  so  dif¬ 
ferent  In  principle  and  design  chat  it  is  impossible 
to  evaluate  them  relative  to  one  another.  Kleciric 
osteoRtlmulaC Ion  seems  to  be  Indicated  in  the  case 
of  fractures  in  which  repeated  surgical  Interven¬ 
tions  were  unsuccessful.  Gltrasotmd  ahsocpcfon 
measurement,  x-raylng  after  venography,  transcutan¬ 
eous  measurement  of  Che  fracture  potential,  and  dou¬ 
ble-blind  methods  are  available  for  evaluating  the 
effectiveness  of  electrical  os t eos 1 1  mu  I  at i on ,  The 
problem  of  quantitative  evaluation  of  therapeutic 
effects  is  illustrated  by  the  treatment  of  loosened 
total  endoprostheses  with  purely  magnetic  fields, 
In  which  no  radiological  changes  arc  apparent,  even 
though  suh)cctive  results  suggest  the  ef t oc t i veness 
of  this  method.  Surgery  combined  with  e lec t rodynam- 
Ic  field  therapy  was  successful  in  m<jre  than  43%  of 
331  patients  with  mostly  atrophic  pseudarthroses  ot 
low  reactivity  after  several  unsuccess f 1  op<'ra- 
ti'ins.  Klectrlcal  osteost  imvi  I  at  i  on  Improves  the 
rt’ientlon  of  autologous  sponglosa  transplants. 


Dft24  APPI.lCATIfiN  OF  PHARMACoijx;  1  GAl,  MKTHOOS  TO 

THK  STGOy  OF  HlOinciCA}.  FFFhGTS  OP  MIGpo- 
WAVF  PADIATION  DURING  l.OW-LFVFl,  1  RH  Ai)l  AT  I  t>N  .  (Fr*».) 
Klein,  M.  I.  (Dlv.  nfuru  phvs  1  o  I  og  1  e  .ipp  I  i  >iu«'f  ,  Gjui- 
f  re  d’»'tijdcs  et  de  r«*  ciie  r  ch«'S  d.*-  .ler^jspa- 

rlale,  2b,  hlvd.  Vicf<;r,  7S0Uh  J’uris  Arm.-.-s);  Sieru, 

1  . ;  Milhaud.  C.  p .  ;  R.)snl»'n.  S.  Rad  I -.pi  .t  r-.t  i  ..n 

I  M  i)  :223-24  1  ;  I9ft2  (  rt-t  s  1  . 

bvn^Tgistlc  effects  h. 'tween  mi>ruw.w».  (MW)  radia¬ 
tion.  and  ps y <  hophar ma«  u  1  "K  1  c  ag<-n(s-  wur.-  invi-sil- 
galrd  in  I  3  m\r,>  atui  12'  rats.  Charles  Riv.T  mice 


.lid  Wi.star  fat*,  wt-rc  c  xp- Im  HW  i"Wrr  :  ‘  . 

e< •  i  luioiis  wa  v«* ,  12.2'  ^  w  i  vt-  !  e : . g '  i ^  '  [  r  .  ;  :  •  • 

.ti;  1  u.ius  t  r  i  a  1  gt-iw  r  .a  > -  r  (  T  h  r  i  ‘>0-  ; .  j  , 

*'■1 1  pu  (  p..u«*  r  I  t  •  ■  r  i  '  mill  i :  p'lW*-  r  'li-u  : 

.IJid  S  ;:.w  ■  (  m-  .  N'»  s  '.  ,*  ■  *  i  !  1  >'  u  i :  L  i  '  !  !  4'  i  r •  i  ■  i  r  «  t  • 

S4-r  vt-.l  in  I  ur  .Si  t  i  v  i  t  v  t  *  i  <•  n  i  i  r  .id  i  .i  ’  -  •  '  •  t 

t  r«'  I  mice  i n  ’ t  e  !  wit-  a r :  ujv,  a,.  ug*' ^  r  .t  •  : 
piietamiiu*  sulfali-  <-f  i  ••  .cr.phe  t  a.n  l ;  e  ''wit.it*-  i  r-.;-.  '  , 
atelv  beiun-  exp^sur.-,  MW  i  r  rad  j  at  1 1  n  f  i  i';  ,r 
left  an  the  i  e.c  l  ti.-ii.  e  or  -.••vi-rity  o!  steie  'l.;- 
ev’euts  in  rat's  rt-i-eieing  d- 1 -am}  het  ai''l  :u-  I'l  r 

af)om*)rphi  ne  chlorhydrate  hetute  ex;*oMjre.  MW  ;r:a 
di.it  ion  either  before  nr  after  a.imi  c  i  ^  t  ra '  i  •  • 
the  convulsani  agents  bicuculltne  and  c  .i  r  d  l  a .  1  r 
mice  had  no  effect  on  the  ihronolugy  of  convuis't 
or  their  average  duration;  thus  expusuri-  t^  MW  vi 5 
not  Interfere  with  the  oietabolism  of  the  coiv.nl- 
-sants  in  mice.  There  was  iKi  evidence  of  blood  hrui. 
barrU-r  permeability  in  mice  rerdving  oxo  i  rrm,  -  r  : :  • 
plus  methylac  repine  before  MW  i  r  r  ad  i  .?t  i  on  .  !  •) 

tor  accivty  tests  in  mice,  irradiation  at  2  rTiW\,;i- 
significantly  potentiated  the  s(?datlng  effects  .r 
a  3  mg/kg  close  of  chlord  i  azepoxi  de ;  the  effect  wiv 
not  statistically  significant  at  other  dose  leveN, 
Although  the  rectal  temperat  ire  of  control  mice  w,>-> 
not  affected  bv  Irradiation  at  either  power  lev*  '., 
mice  with  hypotnermia  induced  by  injection  of  ox>'- 
tremorine  and  apomorphlne  had  s 1 gnl f i can t 1 v  high.r 
rectal  temperatures  after  irradi  .it  ion  than  nmUrr-i- 
diated  mice. 


0«23  IMPACT  OF  l0CAhl7.KI>  MICKC^WAVK  HYPFRTHVRMIA 
ON  THH  PH-DIftTRIBl  TlUN  IS  MA!  IGSANT  Tl  - 
MOkS.  (Ger.)  Vaupi-*!,  i’ .  (  Phvs  i  o  1  og  1  m  hes  Inst., 

I’niv,  M.iinz,  Sa.irsl  r.isj,e  21,  Mainz,  W.  i.« 

matiy),  St  rah  lent  her  a  p  i  e  lhH-1’3;  14f-2  ' 

r  t‘  f  s )  . 


The  etiect  of  localized  microwave  (MW)  hy }  .•  t  t  h.' r  1  u 
(2.43  GHz.  43  r  for  I  hr)  on  pH  dlslrihutlon  iu  mar- 
marv  adenocarcinoma  was  studied  In  12  fetr.ile  ^  G- 
SFD-BH  mice  10-2^'  days  aflif  sc  tumor  l  rr.p  1  a:  t  .<  t  G 
into  i  iu*  lateral  femor.il  ri-glon.  TreauTi>-iG  -.o-  }.r 
formed  witli  a  special  MW  applicator  Connect.,!  t  a 
Ravthe«*n  magnetr-'O  (model  rMO-li'M.  (ilass  nH  rr  ;  : 

electrodes  witp  used  to  measure  pH  values.  • .  . 

pH  value  rno.isured  in  sm.ill  tumors  weighir^g  .  t  ■  c 
wi  t))Dut  appreciable  necrosis  was  h  .  7  S  (  h  .  ;  ’  .  *  :  r 

me*li.Uely  bet<*re  hyperthermia.  1  mmed  i  .i  t  e  1  v  a  !  ’  •  i 
ttssvie  temperatvire  ri-turned  to  the  lnitl.il  v.a'. 
aft«'r  ii  vpert  lie  rm  J  a  ,  the  ne-an  j'H  wa*.  b.2)  (‘'.’-e.* 

Tiu*  reilvirt  I  on  in  pH  v.i  1  lu'  was  s  t  a  t  i  s  t  i  (  .<  I  I  v  h  1  ‘  ! 
significant  (2i'*  *■'  The  nn'.tu  pH  w.i'-  .  2  I  Ic 

l.irg«‘  tum.-rs  (1,1-1,S  p  ^  in  whliti  f  )•  o'  ' 

tile  mass  w.as  lu-crutiv  .  Tin-  pH  e.ilo-'s  w.  r. 

s  i /.nit  i  >'a-'t  1  V  hlj-i^-r  than  in  ^mall,  lU-  'omi  r: 
lum.-rs,  hut  sh'>W4'.l  i  nhon. 'gent'ous  d  i  s  t  r  i  hu  t  ;  •  n  .  n-.- 

p«- r  t  i.e  r  r  i  a  <'.ius.'d  no  si>’njfliaet  ci.-in)-,."-  i  i-  pH 
the  lari’e  tum-'rs.  Tile  f  Indie, 's  ln,M.  at«‘  tl-.i!  “.n 
hvj'»' t  t  I  in  1 .1  n.i  r k  e<n  V  i  1 1 1  e  -i s  i  t  !  ,■  s  n  r  4-. •  x  i  v  r  !  ’ ■  >•  * 

sue  .ii  i  <i.»s  1  s  ,  b»jt  r  au s •'  s  no  s  i  g  n  1  ’  j  .  .i  n  '  .  '  i  ’  i  c ' 


t  hi-  pH  va  I  lie  I  n  t  hi' 


IT. o  r  4-  a  1  i'  I  1  1  :  e 


i'  a' 
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.:sln»l  r  ui'.r'.L*  1  - .ipp  1 1  c  at  or  s  was  usi.*d 
these:  8  had  rr-current  Cum^'rs  aft^r  raill.i- 
■•Ith  Total  do.-.'-s  MX i't‘e.1  i f',1  ’S,”*')''  rad.  Tie 
lor  ajli-nl t  s  t  Mf,.' J  the  .o-'rh  i  nat  }  on 

tloTjpv  was  2  ,  r'’'''-A  rad.  Fai-h  MW  treatrent  was 

.I’-d  crl:'.,  and  tlit*  t>  tal  nu-’ihor  of  Iraotions  was  3- 

''J-A  wk).  The  Cenperature  reached  in  the  tar¬ 

get  area  was  •«3.S-4''l  C.  v?i.-nplece  rentssions  (CR^ 
Were  achieved  in  S/8  - 1  ♦•‘'''r  s ,  partial  retnisst.,.tis 

■  f'h  '  •'  and  n-)  r-'sponse  oenurred  In  1'8.  Tot.j! 

■>/’'■.  .1  .  i‘  1  ,  /  1- ,  "*1  >'i  rid  i  I  one  with  1> 

:  I .  .  .  1 1  i-  s  .  ‘  -  h '  ;r,  i  !i  eanh  (  1  -  S  s«-ss  i  ons  ' 

-•  -•  •  /i-'’''  '  1-  .’2  patl'Mits  who  Were  not  pte- 

i'-'-.  r.s- ;  ■  r  at  are  in  the  tary’et  ^rea  was 

••  I  .  ■  •  ‘  '  ■  .  !■>  was  .i.  h  j  ■' vasl  in  ^  /  J  4  paf  i  efir  s  ,  pH 
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'i  »!’:  '•'W  'vprrt  hi-r;nia  .tenerat  ed  by  Inter- 
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••  •  ■  I  w  i-  i  -  1  '  i  -  /  wr  )  ,  j:  I  ■  nir?  'si's'.s  ton.  Th<' 

r  a r  .•  :-..,i:-Ped  la  the  t.irH''l  area  was  4j>-4h  C. 
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MEETING  ABSTRACTS 


IKCHNii'A!.  ASt’l-'Lr^  .'f  MKAT  'JMl’fKV 
isi;  AHSTRA^;:).  {Ktu.'»  w.  -yvr 

''v.'h.t  I'nit.  HamiHi- r  scP  i  t  h  H"sp..  j-irJ.):;  W  I ,  rti^* - 
)  .r-  n  .  Br  !  Kj.1  lo  I  S‘'(  hh'' )  \  i  . 


r^'t'  ust*  ■>t  nut' -  i  11'.  i  ?.  1  n>;  o  1  o  v- 1  r t  i  f  ( :n  i - 

>rowive>^  .uv!  r  i.1 1  (1 1  r»'.iu*MU' V  )  and  ulir.tS'Hind  t.>  in- 
da.'n  ^'vpo  r  t  lie  r  Ti  i .»  In  pationis  w.j'i  hrl.-!!v  r.*vii-w- 
'■d.  Tht-  a.U  an  r  and  .J  i  s -nl  va  t^ !  ‘t 

•t  1 1- n  hr,  i  weft,*  f  x  p  1  a  i  !'r  d  lh.r'>iiw*h  r  r  t- n  <•  ••  t  » 

sirpplt'  ('hvsl.-al  .  n  s  i  d  ■■  r  i !  1  ,  f  *■  t  •  1 1  ijti  !is- 

.■iissed  inrlalfd  ap.Tture  TUT'jw.ive  (MW‘)  s.-»it^.*s,  in¬ 
fers  t  I  f  i  a and  i'ltr.uavU  irv  MV  s*'urcep,  •U'.i  M  .'ed 
nirrent  fields,  1  n  r  v  r  s  t  1  t  I  <a  1  r  e  r  r  om.i/.ne  t  1  .•  xi-ed.s, 
rap.u'lMve  t-'iipliiiiZ  Mt  r  ad  l f  rft;\ioni-v  l,RK^,  liuliu'- 
t  i  .'MipIlrU’  •'(  RK  .ind  '-iruxt-d  .i !  t  r  .«x,,u,5.J .  d  U* 
nr  jxs- ,v- i  .<!  *■  ,i  with  hi'Wi*v  deep  ti'>’.‘.ex  were 

•  iN.  .^ddr.'ssed,  wtfh  an  e.tpfaxK  ..ai  t .  <  h  ; : 

■  '  '""e  r  ,• !  a  1 availahle.  TSf  ,iv  1 1 a '■  i  ! '.  r 

t  he  r -n -r.e  t  e  r  s  was  hsrusx.-d.  ’'•.til  I  tit* 
»h-'e:t  't  sairaMe  ne  n  -  j  n  v  a  x  {  ,  ,•  t ‘u- 'Tr  t  i  v  ,  ir.- 

•  'fTiUiuti  mrr  r  n  i  n^»  t  e  tr  ;-e  r  » t  i .  r  e  *! ’.  v  t  t  I ‘•'.jl  i .  .n.j, 
a.‘"le'.'ed  d-irl-iii  therapv  will  he  art^uirevJ  rfir-ai^th  a 
n.e  ce  ssa  r  I  I  V  snail  numht'r  -)t  Invasive  t  he  r  ?«^imet  ers  , 

i  Tip  1  I  V  at  1  phs  ..)f  tMs  1 1  T  1 1  at  1  r*i  <  n  thermal  do¬ 
rmer  rv  f .  T  the  e  ‘  f ,  r  ;  .  .  ’less  <it  hvper  c  he  1  ma  1  t  real  - 
rre  •’  >  X  were  "Mt  1  i  t'-  d  . 


Mh'  MICROWAVK  KADlATIdN  F.XhOSl’RK  INIU’CKS 

TRANSl.OCATIONS  AND  UNIVALKSTS  Dl'KINC 
Sf’FRMATfXTFNH.SrN  IS  MICE  (MKKTJNC  AB.STWACT),  (Kn^.l 
Mant'Kowska-Czerskl  ,  E.  (Bureau  Rad  1  olojjl  ra  I  Health, 
EDA.  HHS,  ShDD  Fishers  Lane,  Rockville,  ^<D)  .  .1  Tell 

Bl  'l  ^A(2)  :ATM  ;  1982  '  ref)  . 


In  attempts  to  clarify  inconsistent  and  ('.»nfradl.- 
tefv  results  from  dominant  let'aal  testlny,  ot  mi- 
crijwave  exposed  rodents,  cells  were  I'xamined  ti«>m 
testes  of  mice.  For  examination,  cells  were  pre- 
pareii  with  a  modified  Meredith  techr.l*5ue.  Iriadia- 
tlons  were  at  f  requent' 1  <*.s  ot  2.-»N,  .md  Q . 

'.H/,  coniinamis  wave,  atul  R.a  r,Hz  pai.ed,  with  wh-le 
h'nlv  Hvera^f  ahs.irhetl  dose  rates  .’f  fi.'i,  I, 

,  I'l,  and  I  mW^^.  Spe  rmat  o^iin  i  a  1  md  ‘-pi-rnal  ”«  vl  »■ 
I  ap'd  II  mrtaph.ises  wi-re  toiinted  and  exiriiu’d  t.*r 
I'  f'  in.  > soma  1  hiio  r  na  I  1  t  i  r-s  .  M»' '  i'  inh,-  r  s  ilr- 

■  r.-is.-d  he]r,y  CDniril  v.iliu's  It  1  "w  d”-'*-  rates,  and 
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i”  ri'ase  In  f  r  an  s  1  o  r  i  r  1  ■  m  s  w.rs  r  v*-  1 .  I'f^e  in.'t 

de.i.e  nt  unlvilencv  Increasf’d  at  1’'  arnl  .  rW  •  e. . 
rh*-  .Mnllri>:s  are  lnferpr*'ted  to  indiiafi-  Interter- 
•  ‘■■ice  with  normal  s  pe  r  ma  t  o^e  nes  I  s  dort’^'  late  sper- 
m^f'^onl  il  a-rl  s  jit>  r  mat  < 'o  v  t  e  pr. -phase  1  sta^ti’s.  Kor-- 
Mfr.  t  nV\»- r  I  t  an<e  ’>•  f  ti.*  .O',  r  • -’ti.  is  xr  1 1  h,,.i,-,.s,  seev's 

»  IH’ss  I  hi  I  1  »  V  . 


*•!  I’hl  SI  N(;  M.  hc!  hi  h!  ' 

CKir.’lAR  RIi.II.a:  h; 

A^^  :  KAf:  ^  .  >  hf,'.  ''  <.:>■-  in  ,  5 

(.11.  v-  1  .  1  a-.s  .N  Sijre.-  -  s  , 

’•  I  ■  I  r  ,  S'.  '  ;  K.IS  se  t  (  ,  (  ■  ,  , 

!  r.-\  \  Ki..;  ohf  ;)  :  'A;  1 j  , 

r!;e  !  urri  i.,nal  and  temporal  pat  t  tin  ot  p.-.iral  - 

Inlar  met  .Ip, )  i  i  sin  can  he  alterevl  h  .•  i,.  i-. 

•  •  1  e,- 1  r  i  ea  1  env  i  roi'ineiu  .  It  w.js  h  v  p.t  i  d 

e  X  .p.-n.i.is  1  V  admi  n  i  s  t  e  red  pu  1  sed  e  i  ,*  >  t  r  ■  ac ’.e '  ;  • 
tieKK  (I’KMKs)  can  ht*  used  to  tri^e«  r  i  resi-u-  ‘ 
Cellular  responses.  This  has  heen  testt.  1  i-.  a  xt.j.*'. 
ot  pacfern  alterations  fn  specific  .-.-llular  t  v.-:  t  s 
in  t  hie  polvtene  salivarv  gland  chroit  is,  mes  i  tfe 

dipt,  ran  Sclara  cnprophila.  Ttie  ex ;  e  r  s  iist  r.  t  .<  i  - 
s-.pn.  us.’t.  hath  cvtological  .ind  hlocheiru.il  r<t'  d^ 
to  follow  alterations  in  the  pattern  of  geteti.  n.- 
tjvjty  re.si;Mj/3g  from  tht*  use  of  pFMKs  aloia-  .r  U' 

corhi nar  i on  with  h(>rmonal  iiHiiu  tiop  of  ’pii*.  ts,  heat 

s''  .ir'.i  variation  in  tf'C  ionli-  «*f.  v  i  r .  .r  r  .n  r  .  a'- 

t  e  I  .1 1  i  •  i;s  i transcription  .cd  t,  :  an*  1  a  t  i .  n  w.  t  e 
ir.oi’ 1 1  ored  f.v  sncrcsv  gradi'-nt  cent  r  i  t  ugat  i  o;-, ,  ; 

<  1  e,-i  r  ph' -  res  i s  ,  c vt o  1  op  i  ca  1  n- 1  c V  - 1  r  ac.s  1  ,i t  ion  and 
t  r  .o.s,  r  i  ft  i  I  fi  .uii  or  ad  i  og  rar.: .  Spec  1 1  i  c  a  1  1  v  ,  h..*  h 

I'Utitl-e  slOi'Je  pu’se  fK‘-p)  u;-;,!  repetitive  pi;;.s.' 
hut'.t  ii-.dmeil  a  1 1  e  r  .i  t  i  > -ns  In  t  r  an  s  .  r  i  ;•  t.  1  ofi.r. 

events  ur  (*»  h'  thin.  The  ettect  of  f^pB  is  an  in- 
re  »se  in  knA  synthesis  in  all  s!;’e  classes  IdUlow- 
inc  ..  h  min  d  pnlse.  Hh!',  h«'Wi’ver,  induced  a  I'l- 
r-ld  in  .uuxe  In  the  specific  aclivitv  of  mKSA  .it 

1  ■'  .o-d  et  pulse.  This  IS  telleCt>'d  IT  t  h,< 

pt'-t*  sv..*t.,.tic  pattern.  Tlie  ri-snlts  sio'Cesf 
th.it  t 've  two  signals  evofc  dlstinctlv  dilleren.t 
(•♦llul.it  ri*si'onsi‘s .  Itiduction  is  Intluetu’ed  hv 
(  h.-  fvpe  of  piil.se  as  wi-M  ,is  the  Cellular  ei.vium- 
mc-’t  .  The  recogtt  i  t  i  or.  ot  mediating  td<'tv-rs  in  the 
use  of  !M  MFs  should  all.iw  us  to  define  more  spei  i- 
tic.illv  the  role  of  electrical  fii'lds  in  the  normal 
t  ui-ct  ion  uf  t  he  c«‘l  I  . 
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it'  '  ■  i’  list*  'it  MW  lloppli'r  rH>!.tr  t .)  ruii- 
wa ::  .vt'i’UM-ts,  <»:':!  V ari*  1:-, 
st.Hjii  s  ai'ivi  stil!  :  t.-  t-*’ 

t'  s  ''a.-t-r,  wt‘  t:e  ;■  r  1  ri  c  : - 

■  :  :.r  -vfvr.it  lor'  cf  .‘aoh  id  and 

L.uit  r*'si;’ts  1  !  lu'' t  rai  1  :>g  the  ad.-.ar.- 
rltatliv.s  each  mt.-th.  d.  I  r'.  rro>;t 

be  noted  that,  while  tho  rM  dia^tnos- 
K'tlve  at'"',  protr  i  s  t  ng  ,  tnooh  taure  wor'* 
ho  done  before  these  treth‘'>d  heeon^e 
:  '  1  1  iM  e rt  1  use  . 
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r  programs  to  -letern'lno  t ’-e  s.Jto  limits 
to  flei'trio  flelvls,  p  r  i  no  i  pa  1  1  V  nO-:i/ 
Xiimined.  The  ma^or  d.tticu'.tv  has  beeii 
to-ts  ol  'Mt-Hi  electric  lleld  {‘xposure 
.'erv  liki’’.  V  to  be  ...'VC  r  shadowed  by  oti.er 
■•''Tfs  wbl.b  are  reviewed.  K I  i  mi  nat  I  on 

.  .fs  CcO'  lead  t.'  long  and  cosci  experi- 
e  do  M  !:  1 1 ve  answers  to  manv  biological 
‘e  scifT.e  rime  otf,  some  useful  interim 
an  be  drawn  bv  comparing  hutr.tn  expo- 
;  Is  wl  Ic^-  are  routinely  experienced  In 
in  inlus'riol  settlr’>:s.  Th;is  approach 
•.M'gt  he:  ed  b\’  m.<-'ing  t’xtensive  measure- 
household  and  industrial  electric  field 
an..l  r.’su t  i  ".g  body  currcorts.  Computer 
follf'W'  ■  by  laboratory  ve  r  i  f  1  c  a  1 1 '»n 
dels,  Ct,  ;.',’.»lep  the  spatial  listribu- 
i  u  I  r  e f  v-  .11  M  a  I  S‘J  be  usn.J  to  t  orrri  no 
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Meeting  Abstracts 


p«- r  c.  tir  h  1C  i '  x''  y’'.v*ti  to  t  ’ivitt^  ‘'v  t‘i  n.-Ini- 

h . .  1  c  z  r . ' !  1  s  . 


‘  'H  hKKi-CK  ('F  C  :  FT  TK' ■M.\.:NKr  H'  ‘■LKIMS  nN  THK 

('r.[.i.  S'^RFACh  ( '•'K  K  !' '.  S«'.  A‘‘'--TRAi' .  •Fn^.’' 

‘^.trr  <:i ,  .  r.  <  B  1  "m«.' vi  i  a  1  Rt'N.  ’’'st.,  ''luv.  Wlsia.ici- 

s a- I'.i  r  F  s  1  .!»•  ,  KfaisF.a,  WI  ^ I Ie  itt ,  K.  M.; 

r  ha-,im  ,  B  .  •.  luzandr  r  ,  s.  I  'i-l  «mti  Sv>- 

I  :  I  1^»MJ  . 

Krt^cts  on  chf  Cfll  surfa-'e  <-)t  physarom  po  1  yc«.- pha- 
1  ua  amo.-bai*  >’rown  in  hti  H<»  sinusv5i»ial  oi  l,(* 

V  tB  and  I  .1^  can  be  decected  using  a'^ueaus  Lwi>- 
pFas.'  parctci-in  n  br'cna  t  og  r  apF  v .  We  report  the  First 
•iiryi't  .'bservatlon  i't  cell  surface  t'ffects  due  to 
wr-ak,  hiw  tre>)ut“ncy  e  I  ec  t  romagne  c  1  c  fields. 
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Cb-l  KKKFCTS  i-rF  FI  KCTKi)MAi;N!-T:'.  kf: 

(IS  TllK  HOFMONAI.  PF^P  NSFS  oF  HoS;- 
Bi'NK  CKLI.S  1\  VlTKt'  (‘^FKriSC  ABr-TKAdT).  Ki-.g  .  ■ 
btMi,  R-  A.  (I'llv.  Bl'»-Ti-d ; /a  1  St'le'ues,  ia 

t  or II  i  a  ,  Riverside,  '"a  2  F  J  I  )  ;  v'a i  n  ,  i! .  !j  .  .1  f  i  i 

t  rociier'  S‘>v‘  1  O  : Htl; 


nniQ  THF  KFFF.CT  ('F  PILSING  M.F.CTROKACSKT  1 C 

FIKI.DS  (FFMFs)  ON  RNA  TRANSCP  I  PT I  - 'S  IS 
P(il.YTFSK  CHRii^OSOMFS  (MFKTtNO  ABSTRACT  ^  .  (Fng.i 
Coi)drnan,  R,  (Dept.  Pathology,  Columbia  I'niv.,  Sew 
Yi'rk,  SV  10012);  Henderson,  A.  S.;  Bassett.  C.  A. 
1..  J  Fleet  rochem  Soc  129(')):n)C; 


('sing  trlciated  uridine  incorporation  to  monitor 
t  ratiscrlpt  Ion ,  RNA  was  extracted  from  control  and 
PK.MF-created  (single  pulse  and  pulse  train)  sali¬ 
vary  gland  cells  at  I*)  min  intervals  up  to  2  hr. 
Cvt-ilogical  Iv  transcription  was  monitored  by 
r  r  atisc  r  Ipt  Ion  avit  orad  i ographl  ca  1 1  y .  B  I oc hem i  ca  1 1  y 
^’KMFs  Induced  a  marked  Increase  in  the  specific 
activity  of  RNA:  (1)  the  single  pulse  induces  in¬ 
creased  specific  activity  of  presumptive  messenger 
RNA  (bS-l7S)  at  15  and  A5  min;  (li)  the  pulse  train 
induces  one  peak  of  activity  at  45  min  in  the  IBS 
region;  (III)  following  pea'ss  in  RNA  activity  in¬ 
duced  bv  PFMFs,  fall-off  in  transcription  is  sharp 
and  after  bO  min,  aiul  mure  prolonged  PKMK  treatment, 
specific  activities  fall  below  control  levc'ls;  (Iv) 
the  effect  of  sudden  elev.ued  temper. iltire  (heat 
shock)  and  PFMF  together  provluce  a  synergistic  ei- 
fect;  and  (v)  bv  taking  the  cells  in  and  out  ot  tiie 
field,  it  is  apparent  that  Che  reiluced  rate  of 
transcription  resulting  from  long  time  porloiis  in 
PFMFs  c.an  be  reversed.  Studies  on  this  ri'hoimd 
effect  are  d  I  scussed . 


f'HAM  THF  FFFFCT  PF  Pl'hSATlNt;  KIFTTRoMACNKTU’ 

KTFIOS  (PKMF)  ON  OSTF; '  Bl  AST- M  KF  i.Kl.I.S  IN 
r!T.T''Ri'''  (MFKTJNC  ABSTKACT).  (  ng  .  1  Re. ‘an,  A. 
(Pepc.  Oral  Rlologv,  (Oilv.  (’-^niu’ct  1  cut  F>ch,  Dental 
Mr<)|,-lne,  Farmfngfcn,  CT  "biil/l;  I<duis.»n,  I'.  F. 
1  F  1  c  r  t  r  o  v'  b  e  m  s  O  r  I  S  (  M  :  I  T  T  ,  1  S  H  . 


The  »-tTec-rs  .,)f  pulsed  u  i  e  c  t  r ''fflagne  t  1  r  fic!:~ 
bone  lu-iliug  are  well  kiv-wn.  However,  t  b,e  mde 
lar  .ind  cellular  a.ti-’ns  these  rlelds  r  i  ”  a :  s 

ebscurc.  The  ciirreiu  studv  examined  the  e  *  ;  's 
et  cllnicallv  useful  tiel.is  on  hcuie  and  bi  '.e  >  e !  i  s 
in  tissue  culture,  Fxposure  ot  cells  to  b:-  si.  - 
gen"  fields  produced  s  i  gn  i  f  i  cai'.t  inhibitii)';  or  s<  . - 
eral  hi  oclemi  ca  1  respons<*s  to  parathyroid  h-:m. 
(FTH).  suggestion  that  s>>mo  or  all  of  tfie  1  r  v : 
actions  ot  t(ie  tlt»lds  mav  be  mediated  bv  b’,  ,K.,,c 
tiie  osteolvtic  effects  ot  FTH  in  Iruallzec  ur.-i-., 
Studios  were  also  pertormed  to  examine  ^  h«  r  !.■  ’ 

th.e  tields  in  s  t  Itnu  1 .( t  f  ng  d  i  f  f  e  re  :U  1 ,3 1  1  • -n  <;• 
curs.»r  v’ells  into  osteoblasts.  Furth.er  ros.,1;'  ijr 
iii  scussed . 
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rHi'NDHPBI.AST  CPI.Tl'HK  (  .mF.vT  )  N.  -  AH<TF\''"'. 
(bug.)  S.irton,  l..  A.  I'.'mv.  (To-nuct  i .  ut 
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]-'A!  asks  :S  KAK.AMr  i  1- 

;  M':  «K'-- 

■*1“  i-  !'  I  S  •  AHS  ;  A  ■ !  .  '  'r  •  '  S". t  i .  ••  S.  •  t.  •'.••  K-i !  •-  ,  !  . 

.  Ki- ;’t  .  a  •  ' . ,  "...  W  \  •  i;?: :  ,  I  ,» rar; i  t- , 

'  1  '  :  i'-.ll.J,  A.  ’  •!  .  f'fin  S 


.  cr  F  1  r  a;r«‘  >■  1  :T  r  ■■  < ;  .  i  •  1 .  ^  t  :  rife'  ,-u  r  rvr. :  was 

ri-l  vVc’.4‘.  !' ,i  r  .f  •  t.r:  .irt-  •  <;K  vot  i  c  it  r; 

cells  w^ich  can  Kc  ■-lowi'd  as  oxcitaMe  rtlls  iMpa- 
Kla  or  fZoner.uiMi  ro'optir  and  actlto  p.<(  .*:!  t  :  a  1  s  In 
respi.'.'.se  C'-'  pr  ^rer  <* !  »■  c :  r  I  ca  i  ,  rrt  chan  1  ca  ]  .  or  cKcm- 
Ical  sc  trill  Cl-'n.il  icirc  :  n  j’ararfc  :  ur.  pr>vi.ta> 

a  rt-idi' 1  svster  ^  r  ..••ll'ilar  s»';,escen'''o  whiv'li  ox-K:!'- 
Us  H  s;'i-c  I  .‘s  •  spv' 1  :  t  <•  rtfN-r  <>{  ci-Il  divisi.»ns 

s  1  Cf  C  t-.c  pri' V  :  I'lis  !  r  C  t  1  1  c.  at  :  >a'. .  '‘ells  r  ul  c.  i  vaii-.l 

c  '  i  r".  "..s  :  V  r  p:;  1  s  at  Mki  c  i.;  r  rto'l  s  sK  -  -w.-.t  s  i  J  !’  i  - 

c.mtly  if-'  S.i!',;'  in.crt-asavi  surviv.-l  relative  t-' 

ccjncr''ls  in  resp  ‘nso  C-,;'  carri-.nt  signals.  The  Jr;- 
-liicevi  Vt.-lCakte  Wsj.s  -.-bt  .J 1  la-d  usi'ijk  air-fia-p  coils  tlriv- 
t*"  bv  a  pro.jranm.iblc'  power  supplv  i  Klect  ro-biolof'v 
'■irn.,  Fair:ield,  S’).  The  Icnftth  *4  the  cell  cv- 
c  1  e  was  iou't  ’  bo  rojulato.l  i  response  to  .speoi;- 
Ic  pulsatin.:  >".;rr<-iu  ..uot  w.is  a  rijn«.rion  or  current 
dens i t  V . 


A  CK:  FLFCTRICAI.  S I  Fni.AT  1  ON  ArfoKS  .  i  S'; 
F'lR  !"SS  TRANSFmKT  AND  ABSORPTION  FROC- 
FSSKS  ^MKFTIS':  ABSTKAKT).  (Fnp,.)  Ora.'i,  C.  F. 
C  r  s  t  1 C  uc  o  Ci  rc-w  i :  1  F  !  e  r  t  roj,  i  -  r.s ,  r  ,  ;  o  ,  .  s  ilenoa  , 

1 1  a  1  V  )  ;  ^archest,  ”  ,  ;  R  Ide  1  I  a  ,  S  .  ’  M  i,*.-*  c  rm-her. 

See  r:s(  1) : !  i.'O;  19m: . 


;■•  i-rref  t  ••lertri.'  ll.-l.l  p- •  r  t  ■ .  I  b  '  J  - ' .  ;  Kt 

‘  i.t.i  1  t  t  ,»':s  1  •  -  r  r  ’  \  ’  ,js  ‘  t  ■  .i t  . 

;  •  •  1  r>-  1  •:  t.  Ka  f  pi-  r  :  i,-d  .  .  >  i c 

*•  1 .  .  t  [  i  I  S  i  e  1 .1  in^jv  lahat.i  e  or  returd.  tb.  ,  t:  o.-.- 

P‘-.rt  .tep-'-’\d  i  np  or.  tb**  Ir'rir.si.'  sv-.t.rr,  ;  .i  r  an- ’  >■  r - 
bi.  :  a.s  tl.e  dirrasii):i  re.,  ci.nd  i<,:.  !(,:■’  •.  a  ; 

1  i.f  t  heoret  j  cal  [in-.se.'il  s^"-- 

r  •:»-  ':»!  ;‘.'-p  I  i h:  1  ■  a^s  ‘O  electric  i  -  f 

y  ;  :‘--t  :  c-  !  I  .irr.ac  dr--  ir.e  t  i  -c  and  l.-ra  1'.  ;  ec  /  .  .a 


ON-I.INF  SVSTFM  I  ni-' ST  1  .‘•‘1  ^AT  I  ^'N  ANK  K'’'!'.  A- 
’.FAT  <::KCriT  ."tO'iFP!  St;  O'  B  !  i  ’..M!  1 F' 'b- r  ^  1 - 
TAI.  FINKTI*:  PAHAyFTKKS  AH’-TPAOT).  ^  M'p  .  1 

C.-r:  .  0.  (Oopt.  Fl-yslol  -pv,  i’hvsi  lan^ 

K.ii  .’e.  os ,  ''olumSia  Tniv.,  New  Verk,  N'Y  1  ''Id);  P:l- 
!.i,  A.  A.  ,1  I  <-c  t  r-'x-befr  .Soc  l.’K/ 


■;  he  idfi  t,  i  f  i  cat  i 'ir  and  e  s  1 1  ttiat  i -.jn  of  the  f  o  nc  t  1 ‘ir  1 
p.irarr.eters  in.  blolojiical  cell  re.s  pt  .i-.so  to  .applied 
0  loi  t  r-..chemi  cal  sr  iniii  1  i  b.ss  figured  si  gn.  i  f  t  car  t  1  y 
in  c..pt  i  mi  /  ing  elect  rom.-if'n*'  t  1  ca  1 1  y  induced,  pu  1  s--  i 
slfp'.ais  fi'i  clinical  use.  As  It  ba.s  h»-«  a  J.rr...r'- 
s'rat«--.l  t‘at  bin, logical  .systers  respor;d  stirT:.;!’. 
or  spccirlc  f  recuenc  i  es  .ir.si  a-^plitude,  it  is  f  il- 
ic.tl  1 1'  .1 .  Cl  r.it  e  1  V  determine  the  t  j  "'e  C!.Misiants  of 


ellu’.ir  trae.sieni  resp-jnse.  An  on-lln.e  mi-as'ire- 


fr*-nt  a-;-t  an.-ilysis  techniqui'  has  theret  ir*.-  been 
veloped  to  resolve  impedance  d.ata  t  ror,  i'-l'^  V 
Th.‘  existing  I'requoncy  vt'ini.Un  1 1- 1.' f  n  i  oue  b,-?Med 
the  l.ap-lace  t  rai'.sf  orm  has  been  r-  placed  by  ^  i\ 
li.-iear  opt.  f  .■r  i  i.'it  i  on  a  1  gu- r  i  tbiff;  mid  results  have  b 
•  'btained  f.^r  amphibian  *plthelium  and  t''e  hur.m 


red 


Mood  coll. 


A  mu  1 1  i  1  aver  s  phe  r  1  oa  I  structure,  s  imu !  .»t  i  nxt  a  <'i'  I  1  , 
is  studied  iindtr  the  influen-.’  of  aTi  alternate  elec¬ 
tric  field.  Refinjt'g  [irevious  works,  the  Cell  .Tiem- 
bran.?  and.  the  cell  tiucleus  are  simulated  accouatln,’ 
f'or  ion  fluxes  and  f«l  .ding  prui'os.ses  under  litieai 
hvoothesis.  p.i  r  jir.e  t  r  s  of  th*'  model  .>re  oh- 

Calneti  Iron  data  of  e  x  pe  r  i  mc-n  C  a  1  .irigin.  The  rain 
Utianrltles  of  pfivslc.U  and  biological  it’terest  and 
th.elr  transfer  functions,  with  respect  to  thi?  e*\- 
ternal  ele.-rric  field,  .ire  r<.'frpute<J  within  oach  Jav- 
er.  Manv  of  t!'*'se  ipiariflties  presc-nt  multlmod.il 
behaviors  against  th.e  trequenev,  s<>;n»’ t  i  m«-s  with 
stf'cng  m.ixim  a  <5f  p.i  r  t  i  >' u  1  .i  r  ifUer«-sc  (e.g.  ion 
e;,'-irent  rat  I  iins  .an.i  tlux-’s). 


orrLAK  cha.si.ks 
TUFRMY  IN  Tl'K  FARHl  r  I 
(  F.tig  .1  V  i  k  i  ,  H  .  (  He  p  t  .  '  pt' t  b  a  1  m. 
ca!  I’niv..  '.ipinV,  D.ii  ,  H.;  Miki, 
.1  itptithalT.ol  2f.(  n  ;  Mb;  19H:  . 


BY 

1  \ 

K. 


Mli’Kv’WAVF  I'lA- 
TlSb  AHbTRAbTM 
V  ,  K  ansa  i  V^-  .l  i  - 

;  ('k.ida  ,  M.  "'pn 


An  a{>p. »r.ir(js  for  mi  crow.ave  (MW)  coa>’,ul  at  i  on  w.as  de¬ 
veloped  th-.it  1‘mits  pulse  rad.iatl  .in  with  '  i  ' 

H/.  an.!  (i-.’i'ib  W.  The  r-ifiblt  eve  was  itrad.ated  un- 
iler  v.ttlous  conditious  and  th.e  ocular  .'f\.e'pe>  were 
St  lid  i  i'd  c  1  i  n  I  c.j  11  V  auv!  h  i  s  t  ,  1  og  \  1  1  y  .  A  !  t  *  r  M  - 

r.idiatiiMi  with  !•'  W  f-'P  ■-  h'  tri;i,  no  parficul.it 
oh.uige  w.!s  noted.  Alter  1  t  r  ad  i  ,it  1  > -n  with  '  W  f  i 

h-l't  min,  a  slight  rat.iraet  d.oveloj'ed,  and  ..b.i.it  ! 

tno  later  the  c.itaracl  was  .ihs-obed;  subso.;uent  1  •• 

the  eve  he .ime  shrunken.  I'o s  t  r u t  !  ve  c  !  t  t  - .  t  we  r . 
mainlv  on  the  Iris,  eiliarv  b-dv  and  lens,  .oui  r  In- 


riw 


K;. FTTH  If’  KU'I.n  MbniAfFP  Ion  transport 
CMFKTIN';  AKS  rFAC-’’)  .  (Fm:.)  Selo,  Y.  I. 
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'^YN^RuV  ('K  i‘VKAS  (I'YHAK)  AN'P 

F!':  SAT'll.K  Kl.K(:THOM,v;NFTirAl.I.Y  iSnUCKD 
F''FKF\'^<  Ai'AlNFr  Hih  MFFASO*‘W  ( M)  IN  VIVO. 

<'Vh“!'lNF.  AH^^RACT)  .  xF",^,)  Nortun,  L.  (Mount  Sinai 

it  1 0 1  tu- ,  Now  YjrR,  NY  1  '''2^);  Tansmati, 

!  .  Y.:  Ro^'olsvjn,  W,;  Oi'Mor,  S.;  Villa,  A.  A.  Proc 
Arii'.ii  'U‘ot  Am  Asoc  Canoor  Ros  2<:1^3;  l'^H2  (1  ref.) 


TFo  an  t  i  nt‘op  1  as  t  i  c  artivlty  of  the  i  mmunomodul  «i  1 1  nj; 
polvanion  PYRAS,  in  cHnolal  trial  as  MVK-2,  is  en- 
Fanood  bv  simultaneous  exposure  of  t umor-bear ing 
mice  to  PKMIC,  a  nontoxiu,  low  power,  n<.nthermal, 
n  tn  i  on  I  2  i  n^.  ovirrent  desl>;tu‘d  to  influence  nembranc- 
on/.vme  e  1  ec  t  roc  hem  i  s  t  r  V  ,  This  extends  tiie  anti- 
actlvltv  of  PKMIC,  which  has  already  demon- 
s  t  r  u  tui  a  sv:'.er>;y  with  cytotoxic  combination  chonn)- 
tberapy  In  the  M  system,  one  hundred  female  BDFj  or 
HCFj  mice  were  i^lven  /)o  drug  or  PYRAN  7Y  mg/V.g  ip  1 
or  7  davs  alter  sc  implantation  of  1  M.  Mice 

rattdom  I  zed  to  receive  PKMIC  were  placed  A/cage  be¬ 
tween  air-gap  coils  ( K lec t ro-bi ology ,  Fairfield, 
VM  trniucing  2  Hz  currents  of  3^1  msec  bursts  of 
2Si‘i  usee  main  polarity,  4  usee  opposite  polarity, 
peal*  density  O.'-l  uA/cm-,  for  12  br/day  from  d<»y 
2  continuously.  Dummy  cages  were  used  for  nonPEMIC 
mice.  Species  or  day  of  thereapv  did  not  influence 
survival.  At  a  median  survival  of  7  wk,  24  mice 
with  PKMTC  alone  were  not  d  I  f  ferenc  from  28  mice 
wi^h  PYRAN  alone  or  untreated  controls,  although 
JO);  of  PYRAN-only  mice  has  a  slight  survival  im¬ 
provement.  However,  2^^  mice  with  both  PYRAN  and 
PKMIC  had  a  median  survival  in  excess  of  10  wk  (x2  = 
h.h),  p  <  (1.03).  This  was  dvie  to  an  inhibition  of 
the  Initial  pseudo-exponent i a  I  portion  of  the  Gom- 
pertzlan  growth  curve,  resulting  in  an  overall  dis¬ 
placement  of  Che  survival  curve  for  100%  of  mice. 
Histology  suggested  enhanced  necrosis  of  PKMIC-ex- 
posed  tumors,  which  suggests  the  mechanism  of  syn¬ 
ergy  with  the  macrophage  and  SK-cell  stimulating 
PYRAN . 


hH37  SKI.KCTIVF  RKSPnNSK  OF  TUMORS  TO  MICROWAVE 

HYPFRTHKRMIA  ( MKKTI NO  ABSTRACT) .  (Eng.) 
Goldfeder,  A.  (Cancer  &  Rad  i  ob  1  o  I  og  i  ca  I  Res,  !.ab,. 
Now  York  Univ.,  Now  York,  NY  10003);  PerrIno,  P, 
Proc  Ann\i  Meet  Am  Assoc  Cancor  Res  23:220;  1982  (I 
ro  f )  . 


Prevlotjs  studios  in  this  laboratory  used  microw.ive 
(MW)  hvperthermia  as  an  adiunct  to  x- i rr ad  1  at  1  on 
and  m  (  son  i  .ia/ol  o  .  The  present  study  is  c«)ncorned 
with  effects  induced  by  MW  hyperthermia  alone.  Two 
mouse  mafTnnarv  carcinomas  (MT2,  DRAH)  an»l  a  spindle 
cpH  sarcoma  (TEC)  of  standard  size  growing  in  iso¬ 
genic  h))sts  have  boon  exposed  to  4230  MHz  induced 
MW  h/P'^^thermla  at  42-43  C  for  a  predetermined  time 


of  n  I  n.  for  3  .iavs.  %  u  { t-mcn  r  s  .c  ; 

control  fud'irs  Wt-r--  made  .iailv.  At  12-*’-.  I.r  p-'- 
t  re  .1?  me:'.  I  the  t  uci  •  rs  {  nc  re  <i  •.  lui  s  !  i  c  Ft  ’  v  ,  [.  r.-  ]  • 

due  to  i-.ietna,  SFrin-V,jg»  ,jf  tumnrs  started  ,jt  aF.  i' 
4K  tir  I.-iter.  Oi  the  chre>'  types  of  tumor-^  tre.it.d. 
thi‘  !>BAH  prcjved  m<-sl  t  he  r  mo-.e  ns  1 1  1  ve  ,  fegressu,' 
cf>mpletelv  within  2-3  wk  .i  f  t  e  r  treatment  .  The  Ml.' 
carciniima  similarlv  treated  t.irmed  a  darV  t'riist  i' 
tb.e  center  while  now  growth  appeared  at  the  edge  if 
the  treated  rii"or.  Of  the  TKC  tumors  treated  dailv 
for  f'O  min,  7^Z  totallv  regressed,  tf^e  remainder 
co()tinued  to  grow  at  a  sluwer  rate.  Th.i-  results 
indicate  a  differetue  in  t  h.e  rmoresponse  .irnoiig  t  he 
three  tumor  types  atui  emphasize  the  s  i  gn  i  f  I  c  arjce  ot 
studving  each  tumor  type  1  nd  i  v  i  d  ua  1  1  y .  The  mi-clia- 
nism(s)  of  MW  effects  on  c*‘llular  components  is  be¬ 
ing  studied  by  high  pressure  liquid  eh rom.it i')g r jphiv 
and  will  he  presented. 


0H3H  CLINICAI.  PILOT  TRIAL  OF  RAniOKHKQl’F.NC'V 

(KF)-INnUCHD  KKGIONAL  HYPKRTHKRMIA  op 
Sl-l’ERFlCIAI.  (SF)  AND  DKKP-SFATKD  (DS)  Tl'MOR  l.ESloNS 
(MKFTINC  A«3TRACT).  (Fng.  )  Choksl,  .1,  (M.  D.  An¬ 
derson  Hosp.  and  Tumor  Inst,  Houston,  TX  77(>3fi); 
Corrv,  P,;  Headlev,  D.;  Bernadino,  B,;  Barlogle,  M, 
D.  Proc  Anno  Meet  Am  Soc  Clin  Oncol  1:21;  1982  . 


A  clinical  pilot  trial  was  conducted  to  evaluate 
anti-tumor  effects  and  toxiclties  of  RK-induced  re- 
gfonal  hyperthermia  for  the  treatment  of  recurrent 
SK  (27  patients)  and  DS  (b  patients)  tumor  lesions 
unresponsive  to  conventional  therapy.  Histologic 
diagnosis  included  Ih  sarcomas,  1!  breast  cancer 
and  6  mlsce  1 1  aneous  tumor.s.  Treatment  for  1  hr  at 
a  desired  starting  temperature  of  43  C  was  admiitis- 
tered  daily  for  3  days/wk  for  2  wk  followed  by  j 
2  wk  tre.itment-f  ree  interval.  Subsequent  heating, 
was  performed  using  gradual  Increments  In  tempera¬ 
ture  to  a  maximum  of  32  0.  A  RF  apparatus  operat¬ 
ing  at  13.3b  MHz  served  as  a  he.it  ing  source.  The 
maximum  tumor  temperature  was  iiulependent  ot  his- 
topathologv,  size  of  tre.ited  lesions  and  pritir 
exposure  to  ionizing  r.idiatlon.  The  overall  ob¬ 
jective  response*  rate  for  23  evaluable  p.itients 
rec<*lvlng  .it  Unast  3  consecutive  treatments  w.is  •■'4' 
including  2  complete  and  9  partial  remissions. 
Three  ad«iitlonal  patients  had  a  mlni>r  n^^ponse. 
HF-indviced  anti-tvimor  elleets  were  I  empe  r  .U  u  r  t'-de - 
pi'ndont  ,  l.e,  lack  <•>1  lumur  regression  below  .^2  C 
including  H  SF  and  3  DS  tumnr  lesions;  while  33*  ot 
M  patients  treated  at  42  to  48  ('.  respondrd,  ai'd 

heating,  to  >  4R  {'  Induced  responses  in  all  b  pa¬ 
tients  treated.  Tum<>rs  lrear«'d  at  4h  r  sliowed 

longer  remission  ciuration  tlu^n  those  t  re.it  e.1  .jt 
<  4b  C.  Pain  was  the  I  re  at ment - H m i t i ng  loxicitv 
in  IS  patients.  Blisters  were  noted  in  p.itii-nis, 
and  1  palitMil  o.ach  dev*- q'od  M«eding  .uid  inii'c- 
tion.  Thus,  extern.illv  applied  RK-induv»d  rogi.m.il 
hvperthermia  Is  .i  s.iie  -nul  eltiullve  .intitutv.  ■: 
treatment  mod.illty  with  minimal  biological  etlect 
at  tt*mp«.*r.itures  v  42  ('• ,  wlu-ri'.is  hig,ber  l  rinpr  r  t  u  r 
produce  r«jm«>r  regression  In  half  of  t  Pi-  tt*.it..i 
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Hvporthfrmia  in  cancer  tbi-rapv  has  ht-en  viewed  with 
I  rtc  Teas  i  interest;  however^  an  effective,  fepro- 
dnClMe  nethoti  has  been  need.e,!  f^r  Iv'cal  a:ul  whole 
b('‘lv  hvpe  r  t  h.rml  a .  A  variety  <)i  lechnie.ues  and 
ekjuipent  has  been  devel«>{>ed  tn  prod(jc'e  ]<')<-a)i.ted  liy- 
perther;!iia  with  a  fairly  consistent  vle^'ree  et  repro- 
din-ihlMrv.  W)i/>]e  hodv  hyp-Ttherni  i  h.as  been  pr<'- 
duc<'d  hv  either  extrerelv  expensive  c.r  nosilv  nn- 
s  it  istact'irv  Tiethads  i  r.  c  1  «id  i  0  ^ :  l)  ini. -ct  ion  .»!  bac¬ 
terial  toxins,  2)  he'aCed  steam  eahi'nets,  i)  inhaJa- 
tion  ot  heated  ^asos  with  hot  wax  b.iths,  ciren- 
latinkZ  h..nUed  water  hoviy  suits,  and  b)  heated  blo<»d 
perfurilon  Cechni<;ues,  Over  the  past  IR  mu,  29  pa¬ 
tients  with  a.'.vanced  iMtu-er  h.avc*  xjnderjione  a  total 
of  Isl  h')d'.‘  hv  pe  r  t  he  rrr  i  a  treatments  utilising  ml- 
crowavi?  generators.  Cure  budv  temperatures  of  be¬ 
tween  and  i !  .  5  C  were  maintained  ?‘-r  AO  t(' 

rj'i  min  in  these  patients.  The  procediire  and  eq\ilp- 
men.t  use  i  to  pri»dijre  the  desirv<l  levels  of  tempera¬ 
ture  fur  varying  periods  of  time  provides  a  safe, 
reliable  and  inexpensive  metho«l  for  whole  body  hy¬ 
perthermia.  This  simplified  technique  will  be  de¬ 
scribed  in  detail  and  preliminary  results  of  ther- 
a|)y  will  he  presented. 
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MICROWAVE  RADIATION  ‘‘XPOSURE  INDUCES 
TRANSLOCATIONS  AND  UNIVALENTS  DURING 
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OCULAR  CHANGES  INDUCED  BY  MICROWAVE 

diathermy  in  The  rabbit  (MEETING 

ABSTRACT).  0852 

IMMUNITY  OF  JUVENILE  AND  ADULT  JAPANESE 
QUAIL  EXPOSED  TO  MICROWAVE  RADIATION 
DURING  EMBRYOGENY  (MEETING  ABSTRACT). 
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EFFECTS  OF  MICROWAVE  HYPERTHERMIA  ON 
THE  UPTAKE  OF  MIS0NI0A2QLE  6Y  TUMOR 
TISSUE  IN  VIVO  (MEETING  A8STRACT). 
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SELECTIVE  RESPONSE  OF  TUMORS  TO 
MICROWAVE  hyperthermia  (MEETING 
ABSTRACT).  0857 

PROCUC7ION  OF  WHOLE  BODY  HYPERTHERMIA 
BY  MICROWAVE  ENERGY  (MEETING 
ABSTRACT).  0859 
“ICROUAVES 

TEMPE“ATURE  AND  ADRENOCORTICAL 

RESPONSES  IN  RHESUS  MONKEYS  EXPOSED 
TC  MICROWAVES.  06T7 
SYNERGISTIC  EFFECTS  OF  MICROWAVES  AND 
PENTOBARBITAL  IN  LABORATORY  RATS 
(MEETING  PAPER).  0680 
lack  of  MUTAGENIC  EFFECTS  ON  CONIOIA  OF 
ASPERGILLUS  AMSTlLOOAMI  IRRADIATED  oY 
3.717‘3-GHz  CONTINUOUS-WAVE 
MICROWAVES.  0684 

SCIENTIFIC  AND  HYGIENIC  ISSUES  IN 

biological  research  ON  microwaves: 
toward  RAPPROCPEMEtlT  BETWEEN  EAST  AND 
WEST.  0703 

PHYSICAL  ASPECTS  AND  METHODS  OF 
hyperthermia  PRODUCTION  BY 
RAOIOFREQUENCY  CURRENTS  AND 
MICROWAVES.  0742 

POWER  DEPOSITION  WITH  MICROWAVES.  0743 
CLINICAL  hyperthermia  with  MICROWAVES. 
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2450-MHz  MICROWAVES  ON  CEREBRAL 
ENERGY  METABOLISM.  0757 

THE  EFFECT  OF  PULSED  MICROWAVES  On  ThE 
BREATHING  OF  MICE.  0768 
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MICROWAVES  AMD  HUMAN  LEUKOCYTE  FUNCTION 
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Thermal  effects  of  heat  and  microwaves 
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GENETIC  HAZARDS  OF  MICROWAVES  OF 
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NONIONIZING  RADIATION  -  MICROWAVES, 
LASERS.  0828 
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THE  EFFECT  OF  ELECTRIC  FIELD  INDUCED 
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MIGRATION  CF  charged  MEMBRANE 
COMPONENTS.  0690 
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MILLIMETER-WAVE  IRRADIATION  AND 
MEASUREMENT  SYSTEM  FOR  CELL 
SUSPENSIONS.  0714 
MISOMDAZOLE 

EFFECTS  OF  MICROWAVE  HYPERTHERMIA  ON 
the  uptake  of  MISOMDAZOLE  BY  TUMQR 
TISSUE  IN  VIVO  (MEETING  ABSTRACT). 
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SUPER-MIGH-FREOUENCY  ENERGY  ON 
RESPIRATION  AND  OXIDATIVE 
PHOSPHORYLATION  IN  MITOCHONDRIA  AND 
ACTIVITIES  OF  VARIOUS  BLOOD  ENZYMES. 
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model 

MEASUREMENT  OF  INDUCED  ELECTRIC  FIELDS 
IN  A  Phantom  model  of  man.  oto? 

MODEL  FOR  THE  GROWTH  CF  BACTERIA  UNDER 
electromagnetic  RADIATION.  0726 

RECESSION  OF  CHANGES  IN  DIELECTRIC 
PARAMETERS  OF  SELECTED  RAT  TISSUES 
CAUSED  BY  SINGLE  EXPOSURE  TO  PULSE 
MICROWAVE  RADIATION.  II. 
theoretical  MODEL.  0736 
MOOELL  ING 

MODELLING  OF  THE  PERTURBATION  INDUCED 
BY  LOW-FREQUENCY  E LE C TROMA GNE T I C 
FIELDS  ON  THE  MEMBRANE  RECEPTORS  OF 
STIMULATED  HUMAN  LYMPHOCYTES  (MEETING 
PAPER).  0730 

MODELLING  OF  THE  PERTURBATION  INDUCED 
BY  LOW-FREQUENCY  ELECTROMAGNETIC 
FIELDS  ON  THE  MEMBRANE  RECEPTORS  OF 
STIMULATED  HUMAN  LYMPHOCYTES.  I. 
INFLUENCE  OF  THE  FIELDS  ON  THE 
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by  LOW-FREQUtNCY  ELECTROMAGNETIC 
FIELDS  OF  THE  MEMBRANE  RECEPTORS  OF 
STIMULATED  HUMAN  LYMPHOCYTES.  II. 
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LIFETIMES  OF  THE  AGGREGATION  PROCESS. 
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ON-LINE  SYSTEM  IDENTIFICATION  AND 
equivalent  circuit  MODELING  OF 
aiOELECTROCHEMICAL  KINETIC  PARAMETERS 
(MEETING  ABSTRACT).  CBSl 
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IRRADIATION  OF  PROLATE  SPHEROIDAL 
MODELS  OF  HUMANS  AND  ANIMALS  IN  THE 
NEAR  FIELD  OF  A  SMALL  LOOP  ANTENNA. 
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ELECTROMAGNETIC  POUER  DEPOSITION  IN 

biological  models:  numerical 

CALCULATIONS  AND  PHANTOM 
MEASUREMENTS.  OTEO 

USE  OF  MATHEMATICAL  MOCELS  FOR  ANALYSIS 
OF  ADAPTATION  PROCESSES  IN  PERIPHERAL 
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EFFECT  OF  UIOE-BArNC  MODULATED 

ELECTROMAGNETIC  FIELDS  ON  WORKERS  OF 
HIGH-FREQUENCY  TELEPHONE  EXCHANGES. 
0705 

EFFECTS  OF  MODULATED  RAOIOFREQUENCY 
ELECTROMAGNETIC  RADIATION  ON  THE 
EFFLUX  OF  CALCIUM  IONS  WITH  BRAIN 
TISSUE  IN  VITRO  (MEETING  ABSTRACT). 
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MODULATES 

ELECTROMAGNETIC  CURRENT  INDUCTION 
MODULATES  CELL  FUNCTION  VIA 
ELECTROCHEMICAL  KINETICS  (MEETING 
ABSTRACT).  OBRR 
MODULATION 

MICROWAVE  MODULATION  OF  NEURAL 
ACTIVITY.  G661 

MODULATION  OF  BONE  FRACTURE  REPAIR  VIA 
INDUCTIVELY  COUPLED  PULSATING 
CURRENT:  APPLICATION  TO  RAT  RADIAL 

OSTEOTOMY  (MEETING  ABSTRACT).  0866 
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MOLECULAR  BIOLOGICAL  IMPLICATIONS  OF 
ELECTRIC  FIELD  EFFECTS  (MEETING 
PAPER).  0731 

MONKEY 

BIOLOGICAL  AND  BEHAVIORAL  EFFECTS  OF 
PRENATAL  AND  POSTNATAL  EXPOSURE  TO 
2453-MHz  ELECTROMAGNETIC  RADIATION  IN 
THE  SQUIRREL  MONKEY.  0718 
MONKEYS 

TEMPERATURE  AND  ADRENOCORTICAL 

RESPONSES  IN  RHESUS  MONKEYS  EXPOSED 
TO  MICPOWAVES.  0677 

HYPERTHERMIA  IN  RHESUS  MONKEYS  EXPOSED 
TO  A  FREQUENCY  (225-MHz)  NEAR 
WHOLE-BODY  RESONANCE.  OTSG 
MORPHOLOGICAL 

MORPHOLOGICAL  EFFECTS  OF  CHRONIC 

EXPOSURE  TO  SHF  FIELDS  ON  THE  NERVOUS 
SYSTEM  OF  MICE.  5792 

MORPHOLOGICAL  CHANGES  IN  CENTRAL 
NERVOUS  SYSTEM  NEURONS  AFTER 


EXPERIMENTAL  EXPOSURE  TO 
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WAVES.  0818 
MORTALITY 

MORTALITY  FROM  LEUKEMIA  IN  WORKER^ 
EXPOSED  TO  ELECTRIC  AND  MAGNETIC 
FIELDS  (LETTER  TO  EDITOR).  3693 
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DEVELOPMENT  AND  USE  OF  A  NON  RE  ST  R  A I  N  I  N  G 
WAVEGUIDE  chamber  FOR  RAPID  MICROWAVE 
RADIATION  KILLING  OF  TmE  MOUSE  ANC 
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DISTINCTION  BETWEEN  HEATING  RATE  AND 
TOTAL  HEAT  ABSORPTION  IN  THE 
MICROWAVE  EXPOSED  MOUSE.  0698 
The  response  of  mouse  mammary  tumor  to 
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MULT I-PROGRAMMABLE 

EFFECTS  OF  HIGH  INTENSITY  POWER 
FREQUENCY  ELECTRIC  FIELDS  ON 
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LACK  OF  MUTAGENIC  EFFECTS  ON  COMuIA  OF 
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PATHOLOGICAL  CHARACTERISTICS  OF 

EXPERIMENTAL  MYOCARDIAL  INFARCTION 
AFTER  EXPOSURE  TQ  LOW-FREQUENCY 
LOW-INTENSITY  ELEC TROMAGNE T I C  FIELDS. 
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IRRADIATION  OF  PROLATE  SPHEROIDAL 
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RADIATION  KILLING  OF  THE  MOUSE  AND 
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MECHANISM  OF  ELECTROMAGNETIC  ENERGY 
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RESULTS).  0761 

MORPHOLOGICAL  EFFECTS  OF  CHRONIC 
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NERVOUS  SYSTEM  NEURONS  AFTER 
EXPERIMENTAL  EXPOSURE  TO 
CENT  I  METER -BAND  ELECTROMAGNETIC 
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NEURAL 

MICROWAVE  MODULATION  OF  NEURAL 
ACTIVITY.  0661 

MECHANISMS  OF  MICROWAVE  NEURAL 

INTERACTION  (FINAL  REPORT).  3766 
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NEUROPHYSIOLOGICAL 

NEUROPHYSIOLOGICAL  EFFECTS  OF 

ELECTROMAGNETIC  FIELDS.  A  CRITICAL 
REVIEW.  3669 

NOISE 

changes  in  CARDIAC  CELL  MEMBRANE  NOISE 
DURING  MICROWAVE  EXPOSURE.  3668 
NON-THEOMAL 

SUITLE  consequences  CR  EXPOSURE  TO  WEAK 
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RADIATION  HEALTH  EFFECTS.  0775 
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ELECTROMAGNETIC  FIELDS:  A 
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DEVELOPMENT  AND  USE  OF  A  NON  RE STR A I N I NG 
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RADIATION  KILLING  OF  THE  MOUSE  AMO 
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NONSURGICAL  TREATMENT  OF  UNUNITEO 
fractures  by  SPECIFIC  PULSED 
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EXPERIMENTAL  EXPOSURE  TO 
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PULSING  electromagnetic  FIELDS  If.  THE 
TREATKFNT  OF  NONUNION  3F  FRACTURFS. 
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TPEAT'<ENT  OF  NONUNION  OF  FRACTURES  BY 
PULSING  ELECTROMAGNETIC  FIELDS.  0T27 

OCULAR 

OCULAR  CHANGES  INDUCED  BY  MICROWAVE 
diathermy  in  ThE  rabbit  (MEETING 
ABSTRACT).  0652 
OFFSPR IMG 

autoallergic  effects  of  exposure  of 

RAIS  TO  SUPFRHIGH-FREQUENCY 

electromagnetic  fields  and  THEIR 
ACTION  ON  THE  FETUS  AND  OFFSPRING. 
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DOSIMETRIC  AND  BEHAVIDRAL  ANALYSIS  OF 
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oscillations 

COHERENT  OSCILLATIONS  IN  BIOLOGICAL 
systems:  INTERACTION  WITH 

EXTREMELY-LOW-FREGUENCY  fields.  0709 
CSTEOBLAST-LIKE 

the  EFFECT  OF  PULSATING  ELECTROMAGNETIC 
FIELDS  ON  CSTEOBLAST-LIKE  CELLS  IN 
CULTURE  (MEETING  ABSTRACT).  089C 
OSTEOGENESIS 

ELECTRICAL  AND  ELECTROMAGNETIC  EFFECTS 
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clinical  use  of  The  OSTEOSTIM,  an 
IMPLANTED  BONE  GROWTH  STIMULATCR,  FOR 
impaired  bone  healing.  0675 
OSTEOTOMY 

modulation  of  bone  FRACTURE  REPAIR  VIA 
INDUCTIVELY  COUPLED  PULSATING 
current:  APPLICATION  TO  RAT  RADIAL 

OSTEOTOMY  (MEETING  ABSTRACT).  9«96 
OXIDAT IVE 

EFFECT  OF  L 0 w - IN  TENS  I T Y 

SUPER-HIGH-FREQUENCY  ENERGY  ON 
RESPIRATION  AND  OXIDATIVE 
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OXYGENATION  OF  MALIGNANT  TUMORS  AFTER 
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frequency  electric  fields  on 
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altered  biological  responses  in 

PARAMECIUM  INDUCED  BY  WEAK  PULSATING 
CURRENT  (MEETING  ABSTRACT),  08A8 
PARATHYROID 

EFFECTS  OF  ELECTROMAGNETIC  STIMULI  ON 
BONE  AND  BONE  CELLS  IN  VITRO: 
INHIBITION  OF  RESPONSES  TO 
PARATHYROID  HORMONE  BY  LOU-ENERGY 
LOW-FREQUENCY  FIELDS.  0699 
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OPEN-ENDED  COAXIAL  EXPOSURE  DEVICES 
(PATENT  APPLICATION).  0764 
PATHOLOGICAL 

PATHOLOGICAL  CHARACTERISTICS  OF 

experimental  myocardial  INFARCTION 
AFTER  EXPOSURE  TO  LOW-FREQUENCY 
LCU-I, (TENSITY  ELECTROMAGNETIC  FIELDS. 
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PATIENTS 

IRRADIATION  OF  THE  THYROID  GLAND  WITH 
CECIMETER-BANO  ELECTROMAGNETIC  WAVES 
IN  THE  TREATMENT  OF  PATIENTS  WITH 
STOMACH  AND  DUODENAL  ULCER.  0805 
EFFICACY  OF  decimeter-band  WAVES  AND 
MAGNETOPHORE  THERAPY  IN  PATIENTS  WITH 
hypertension.  0816 
PENTOBARBITAL 

SYNERGISTIC  EFFECTS  OF  MICROWAVES  ANO 
pentobarbital  in  LABORATORY  RATS 
(MEETING  PAPER).  0680 
PERTURBATION 

THE  EFFECT  OF  ELECTRIC  FIELD  INDUCED 
PERTURBATION  OF  THE  DISTRIBUTION  OF 
IONS  NEAR  THE  CELL  SURFACE  ON 
MIGRATION  OF  CHARGED  MEMBRANE 
COMPONENTS.  0690 

MODELLING  OF  THE  PERTURBATION  INDUCED 
BY  low-frequency  ELECTROMAGNETIC 
FIELDS  ON  The  membrane  RECEPTORS  OF 
STIMULATED  HUMAN  LYMPHOCYTES  (MEETING 
PAPEF).  0730 

MODELLING  OF  THE  PERTURBATION  INDUCED 
BY  LOW-FREQUENCY  ELECTROMAGNETIC 
FIELDS  ON  TmE  MEMBRANE  RECEPTORS  OF 
STIMULATED  HUMAN  LYMPHOCYTES.  I. 
influence  of  the  FIELDS  ON  THE 
SYSTEM’S  FREE  ENERGY.  0733 
MODELLING  OF  THE  PERTURBATION  INDUCED 
BY  LOW-FREQUENCY  ELECTROMAGNETIC 
FIELDS  OF  THE  MEMBRANE  RECEPTORS  OP 
STIMULATED  HUMAN  LYMPHOCYTES.  II. 
INFLUENCE  OF  THE  FIELDS  ON  THE  MEAN 
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PH 

IMPACT  OF  localized  MICROWAVE 

HYPERTHERMIA  ON  THE  PH  DISTRIBUTION 
IN  MALIGNANT  TUMORS.  0325 
PHANTOM 

MEASUREMENT  OF  INDUCED  ELECTRIC  FIELDS 
IN  A  phantom  model  OF  MAN.  0709 


ELECTROMAGNETIC  POWER  DEPOSITION  IN 

biological  models:  numerical 

CALCULATIONS  AND  PHANTOM 
MEASUREMENTS.  0750 
PHANTOMS 

THE  PHILOSOPHY  AND  USE  OF  TISSUE 

EQUIVALENT  ELECTROMAGNETIC  PHANTOMS. 
0749 

PHARMACOLOGICAL 

APPLICATION  OF  PHARMACOLOGICAL  MCTHODS 
TO  THE  STUDY  OF  BIOLOGICAL  EFFECTS  OF 
MICROWAVE  RADIATION  DURING  LOW-LEVEL 
IRRADIATION,  0824 
PHOSPHORYLAT ION 

EFFECT  OF  LO W- 1 N TENS  I T Y 

SUPER-HIGH-FREQUENCY  ENERGY  ON 
RESPIRATION  ANU  OXIDATIVE 
PHOSPHORYLATION  IN  MITOCHONDRIA  AND 
ACTIVITIES  OF  VARIOUS  BLOOD  ENZYMES. 
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PHYSICAL 

PHYSICAL  ASPECTS  AND  METHODS  OF 
hyperthermia  production  by 
RADIOFREOUENCY  CURRENTS  AND 
MICROWAVES.  0742 

CURRENT  METHODS  OF  PHYSICAL  THERAPY. 
0793 

STANDARDIZATION  OF  PHYSICAL  CONDITIONS 
IN  ANALYSIS  OF  BIOLOGICAL  EFFECTS  OF 
ELECTROMAGNETIC  FIELDS.  0803 
RECOMMENDATIONS  OF  THE  BALNEOLOGY  AND 
PHYSICAL  THERAPY  RESEARCH  COUNCIL  OF 
THE  USSR  ACADEMY  OF  MEDICAL  SCIENCES 
ON  research  in  THE  FIELD  OF  MECHANISM 
OF  ACTION  AND  CLINICAL  APPLICATIONS 
OF  MAGNETIC  FIELDS.  0814 
PHYSICO-CHEMICAL 

ALL  UNION  SYMPOSIUM  ON  PH YS I CO-ChEMI C A L 
MECHANISMS  OF  THE  BIOLOGICAL  ACTIVITY 
OF  STATIC  AND  LOW-FREQUENCY 
ELECTROMAGNETIC  FIELDS.  0815 
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biomedical  effects  associated  with 

ENERGY  transmission  SYSTEMS:  EFFECTS 
OF  60-Hz  ELECTRIC  FIELDS  ON  CIRCADIAN 
AND  ULTRADIAN  PHYSIOLOGICAL  AND 
BEHAVIORAL  FUNCTIONS  IN  SMALL  RODENTS 
(January  1,  I980-D e c embe r  31,  1983). 
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PLANT 

EFFECTS  OF  ELECTRIC  FIELDS  NEAR  POWER 
TRANSMISSION  PLANT.  0689 
POLYTENE 

THE  EFFECT  OF  PULSING  ELECTROMAGNETIC 
FIELDS  ON  RNA  TRANSCRIPTION  IN 
POLYTENE  CHROMOSCHES  (MEETING 
ABSTRACT).  0839 
POPULATION 

POPULATION  EXPOSURE  TO  VHP  ANO  UHr 
BROADCAST  RADIATION  IN  THE  UNITED 
STATES.  0708 
POPULAT IONS 

POTENTIAL  HUMAN  STUDY  POPULATIONS  FOR 
NONIONIZING  (RADIOFREOUENCY) 

RADIATION  health  EFFECTS.  0775 
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PRENATAL  AND  POSTNATAL  EXPOSURE  TO 
iAOO-MHZ  ELECTROMAGNETIC  RADIATION  IN 
THE  SQUIRREL  MONKEY.  C71S 
POST  OPERATIVE 

USE  OF  RADIOFREQuENCY  PULSED  ENERGY  IN 
THE  CONTF  1L  OF  POSTOPERATIVE  REACTION 
IN  ELEPHAROPLASTY.  C657 

clinical  ASPECTS  OF  THE  EFFECT  OF 
ALTERNATING  MAGNETIC  FIELDS  ON 
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